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(57)Abstract 

PROBLEM TO BE SOLVED: To provide an aqueous pigment dispersion and an aqueous ink composition, superior in 
storage stability, and a pigment bulk material which constitutes a raw material of the dispersion and the production 
of the same. 

SOLUTION: A pigment bulk material comprises (1) an organic pigment compound, (2) a sulfonated organic pigment 
compound obtained by introducing at least one sulfonic acid group into the organic pigment compound, or a 
sulfonated organic pigment derivative obtained by introducing at least one sulfonic acid group into a derivative of 
the organic pigment compound, (3) an inorganic ion pair of one electrovalence bonded to the sulfonic acid group, (4) 
an inorganic ion pair of two or more electrovaiences bonded to the sulfonic acid group and having a positive charge 
of at least one electrovalence, wherein the surface of the pigment bulk material as a whole is electropositively 
charged. The organic pigment compound is preferably a quinacridone pigment, a phthalocyanine pigment, an azo 
pigment, a quinophthalone pigment or an isoindolinone pigment 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] (1) an organic pigment compound and (2) — said organic pigment compound — a sulfonic group — the 
sulfonation organic pigment compound which introduced one even if few — or the derivative of said organic pigment 
compound — a sulfonic group — the sulfonation organic pigment derivative which introduced one even rf few, and 
(3) — the univalent inorganic counter ion combined with said sulfonic group, and (4), while combining with said 
sulfonic group The massive object of said organic pigment characterized by the front face carrying out forward 
electrification as a whole including the inorganic counter ion more than divalent [ which has univalent forward 
electrification at least ]. 

[Claim 2] The massive object according to claim 1 whose aforementioned organic pigment compound is the 
Quinacridone system pigment, a phthalocyanine system pigment, an azo system pigment, a kino FUTARON system 
pigment, or an isoindolinone system pigment 

[Claim 3] The massive object according to claim 2 whose aforementioned Quinacridone system pigment is the C.I. 
pigment red 122 and 202, 209, or the C.I. pigment violet 19. 

[Claim 4] The massive object according to claim 2 whose aforementioned phthalocyanine system pigments are the 
C.I. pigment blues 15, 15:1, 15:2, 15:3, 15:4, and 15:6 or 16. 

[Claim 5] The massive object according to claim 2 whose aforementioned isoindolinone system pigment is the CI. 
pigment yellow 109 or the C.I. pigment yellow 110. 

[Claim 6] A massive object given in any 1 term of claims 1-5 whose content of the, aforementioned sulfonation 
organic pigment compound or a sulfonation organic pigment derivative is 10x10 - 6Eq or more per 1g of pigments in 
equivalent conversion of a sulfonic group. 

[Claim 7] It is the manufacture approach of said organic pigment massive object according to claim 1. The organic 
pigment compound of (1) above, said organic pigment compound — a sulfonic group — the derivative of the 
sulfonation organic pigment compound which introduced one even if few, or said organic pigment compound — a 
sulfonic group — by contacting the sulfonation organic pigment derivative which introduced one, even if few By 
generating the sulfonation massive object of said organic pigment compound, and processing the sulfonation massive 
object of (2) above with the compound containing univalent inorganic ion At least one ionic bond of the inorganic 
counter ion more than divalent [ which had been combined with said sulfonic group ] is made to permute by the 
aforementioned univalent inorganic ion. The manufacture approach of the aforementioned organic pigment massive 
object which changes into the inorganic counter ion more than divalent [ which has univalent forward electrification 
at least ], generates a counter ion permutation massive object, washes the counter ion permutation massive object 
of (3) above, and includes removing the inorganic ion which has not been combined with the aforementioned sulfonic 
group. 

[Claim 8] The approach according to claim 7 of making dissolve an organic pigment compound, and an 
aforementioned sulfonation organic pigment compound or an aforementioned sulfonation organic pigment derivative 
in a cosolvent, and generating a sulfonation massive object by removing a cosolvent from the obtained solution. 
[Claim 9] The approach according to claim 7 of adding the water solution of a sulfonation organic pigment compound 
or a sulfonation organic pigment derivative to the aqueous suspension of the aforementioned organic pigment 
compound, and generating a sulfonation massive object by removing suspension intermediation and water. 
[Claim 10] An approach given in any 1 term of claims 7-9 whose compound containing the aforementioned univalent 
inorganic ion is an alkali-metal hydroxide. 

[Claim 11] An approach given in any 1 term of claims 7-10 which washes the aforementioned counter ion 
permutation massive object with ion exchange water. 

[Claim 12] Dispersion liquid containing the particle which pulverizes said organic pigment massive object according 
to claim 1, and is obtained, a dispersant, and water. 

[Claim 13] Dispersion liquid according to claim 12 whose total equivalent of the metal ion contained in 1g of 
dispersion liquid is below the 80 time equivalent of the neutralization equivalent of the sulfonic group in 1g of 
dispersion liquid. 

[Claim 14] The drainage system ink constituent containing the particle obtained from said organic pigment massive 
object according to claim 1, a dispersant, and water. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a drainage system ink constituent at a pigment massive object and 
its manufacture approach, pigment drainage system dispersion liquid, and a list. If the new pigment massive object 
by this invention is used, a pigment distributes good, the pigment dispersion liquid of a drainage system with small 
viscosity change and particle-size change of a pigment are easily obtained at the time of subsequent storage, and 
these drainage system pigment dispersion liquid can be suitably used as a coloring agent of drainage system ink, 
such as ink for ink jet printers, or ink for writing implements. 
[0002] ...... 

[Description of the Prior Art] In recent years, as coloring agents, such as ink for ink jet printers, and ink for writing 
implements, since it excels in the robustness instead of a color, much utilization of a pigment has been considered. 
In this case, since a pigment does not have the solubility to water unlike a color, it is important for it to distribute a 
pigment to stability by the particle underwater. As an approach of making it easy to get a pigment wet in water 
generally, and preventing sedimentation of a pigment, various surfactants, aquosity resin, etc. are used as a 
dispersant, it uses together and adds, dispersers, such as a Sand grinder and a ball mill, are used, and independent 
or the approach of making pigment particle diameter detailed is performed. 

[0003] for example, the writing implement whose dispersant become JP,54-10023,A from a pigment, a dispersant, 
and an aquosity medium, and is the polymer which has a hydrophilic part and an oleophilic part and whose aquosity 
medium is the hydrophilic organic solvent of a non-volatile — service water — the sex ink constituent is indicated. 
The recording ink which becomes JP, 56-147871, A from the aquosity medium which contains a pigment, a 
macromolecule dispersant, and a nonionic surfactant at least is indicated. The pigment and color of an affiliated 
color are used together in JP,56-155262,A, and the recording ink which improved stability is reported to it. However, 
in order to have used these ink constituents for the capillary of a writing implement, and the nozzle with the detailed 
ink jet printer head to which high resolution-ization progresses increasingly in recent years, there was a problem of 
the problem of condensation of a distributed pigment particle and physical-properties values, such as viscosity, 
changing, and stability was inadequate. 

[0004] In order to cancel the aforementioned fault, the chemistry property of a dispersant is denaturalized, or 
surface treatment of a pigment etc. is performed, and many techniques which aimed at improvement in stability are 
reported. The ink constituent for ink jets which used the polymer dispersant as a dispersant is reported by JP,4- 
85375.A. For example, to JP.5-179183.A Sex pigment content ink is indicated, the ink jet printer which made the 
hydrophilic part and hydrophobic part in the molecule frame of a polymer dispersant arrange regularly — service 
water — moreover, drafting using the pigment which performed and carried out hydrophilization of the adsorption 
treatment of a nonionic surface active agent to it after processing the void on the front face of a pigment in JP,4- 
23666, B by N-alkanolamine — service water — sex pigment ink etc. is indicated. Thus, the pigment dispersion liquid 
which aimed at improvement in stability were able to raise the stability of pigment dispersion liquid until it is made 
by leaps and bounds by denaturing the chemistry property of a dispersant or performing surface treatment etc. to a 
pigment. However, the above-mentioned all directions method was the distributed stabilization technique for the 
carbon black whose polarity is porosity greatly mainly comparatively. 

[0005] On the other hand, generally, since the polarity on the front face of a particle is low, strong adsorption of a 
dispersant cannot obtain an organic pigment easily. Then, the part which has a dispersant and compatibility 
beforehand, or the pigment derivative which introduced the polar group is made to stick to a pigment front face, and 
the technique using this as an adsorption site of a dispersant is reported. The coating or printing ink using such a 
pigment derivative is indicated by JP,58-28303,B, JP,5-98200,A, and JP.8-3049.B each official report. However, 
since these techniques were made focusing on the pigment-content powder system of a non-drainage system, the 
direct application to a water nature powder system was difficult. 
[0006] 

[Problem(s) to be Solved by the Invention] this invention person had good dispersibility, as a result of repeating 
research wholeheartedly in order to obtain drainage system organic pigment dispersion liquid excellent in storage 
stability, he processed the front face of the sulfonated organic pigment massive object by the monovalent counter 
ion, and when the organic pigment massive object which changed the massive body surface into the forward 
electrification condition was used, he found out that the drainage system organic pigment dispersion liquid which 
have the outstanding dispersibility and the storage stability which are made into the object were obtained. This 


http://www4Jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 


04/03/31 


2/15 ^— V 


invention is based on such knowledge. 

[0007] Therefore, the object of this invention offers the organic pigment massive object used as the raw material of 
the drainage system organic pigment dispersion liquid which have the outstanding dispersibility and storage stability, 
and its manufacture approach. 

[0008] Moreover, another object of this invention offers the pigment drainage system dispersion liquid obtained from 

the aforementioned organic pigment massive object, and a drainage system ink constituent. 

[0009] 

[Means for Solving the Problem] this invention — (1) organic pigment compound and (2) — said organic pigment 
compound — a sulfonic group — the sulfonation organic pigment compound which introduced one even if few — or 
the derivative of said organic pigment compound — a sulfonic group — the sulfonation organic pigment derivative 
which introduced one even if few, and (3) — the univalent inorganic counter ion combined with said sulfonic group, 
and (4), while combining with said sulfonic group It is related with the massive object of said organic pigment 
characterized by the front face carrying out forward electrification as a whole including the inorganic counter ion 
more than divalent [ which has univalent forward electrification at least ]. 

[0010] This invention is the manufacture approach of the aforementioned organic pigment massive object. Moreover, 
the organic pigment compound of (1) above, said organic pigment compound — a sulfonic group — the derivative of 
the sulfonation organic pigment compound which introduced one even if few, or said organic pigment compound — a 
sulfonic group — by contacting the sulfonation organic pigment derivative which introduced one, even if few By 
generating the sulfonation massive object of said organic pigment compound, and processing the sulfonation massive 
object of (2) above with the compound containing univalent inorganic ion At least one ionic bond of the inorganic 
counter ion more than divalent [ which had been combined with said sulfonic group ] is made to permute by the 
aforementioned univalent inorganic ion. It changes into the inorganic counter ion more than divalent [ which has - 
univalent forward electrification at least ], a counter ion permutation massive object is generated, the counter ion 
permutation massive object of (3) above is washed, and it is related with the manufacture approach of the 
aforementioned organic pigment massive object including removing the inorganic ion which has not been combined 
with the aforementioned sulfonic group. 

[0011] Furthermore, this invention relates also to the aquosity dispersion liquid containing the organic pigment 
particle which pulverizes said organic pigment massive object and is obtained, and a water-color-ink constituent. 
[0012] In this description, an "organic pigment massive object" is a solid-state with which the crystals of an organic 
pigment compound mainly gather, and are formed, for example, a particle with a particle size of about 10nm or more 
or fine particles, a granule with a particle size of about 1 mm or more, and a nodule object with a particle size of 
about 1cm or more are included. 
[0013] 

[Embodiment of the Invention] Especially the organic pigment compound contained in the organic pigment massive 
object by this invention cannot be limited, and can be the Ouinacridone system pigment, a phthalocyanine system 
pigment, an azo system pigment, a kino FUTARON system pigment, or an isoindolinone system pigment. Moreover, a 
hue cannot be limited, either and they can be a Magenta pigment compound, a yellow pigment compound, or a 
cyanogen pigment compound. 

[0014] As a Magenta pigment, the C.I. pigment red 122 and 202 which is the Quinacridone system pigment for 
example, 209, or the C.I. pigment violet 19 is desirable, in addition, for example C. I. pigment red 1, 2, 3, 4, 5, 6, 7, 8, 
9, 10, 17, 22, 23, 30, 31, 38, 88, 112, 114, 123. 146, 149, 166, 168. 170, 172, 177, 178, 179, 185, and 190, 193 or 219 
can be mentioned. 

[0015] As a yellow pigment, for example The C.I. pigment yellow 1 (fast yellow G), 2, 3, 5, 6, 10, 12, 13. 14, 15, 16, 17. 
24, 55, 74, 81, 83 (Diarylide Yellow HR), 95, 97, 98, 100, 101, 104, 108, 117, 120. 138, or 153 can be mentioned, in 
addition the C.I. pigment yellow 109 which is an isoindolinone system pigment, or 110 can be mentioned. 
[0016] The C.L pigment blue 15 (copper phthalocyanine blue R) which is a phthalocyanine system pigment as a 
cyanogen pigment for example, 15:1, 15:2, 15:3 (copper phthalocyanine blue G), 15:4, 15:6 (copper phthalocyanine 
blue E), or 16 — further C. I. pigment blue 56, 60, C.I. pigment Orange 5, 13, 16. 36, and 43 or 51 and C.I. pigment 
Green 7 and 10, or 36 can be mentioned. It is the C.I. pigment blue 15 which is a phthalocyanine system pigment, or 
16 especially preferably. 

[0017] The organic pigment massive object by this invention is one-sort independent, or the aforementioned 
pigment can be used for it, combining two or more sorts suitably. 

[0018] The organic pigment massive object by this invention can be prepared by the following approaches, namely, 
the organic pigment compound and said organic pigment compound of (1) above — a sulfonic group — the 
derivative of the sulfonation organic pigment compound which introduced one even if few, or said organic pigment 
compound — a sulfonic group — generation process [ of a sulfonation massive object ]; which generates the 
sulfonation massive object of said organic pigment compound by contacting the sulfonation organic pigment 
derivative which introduced one even if few 

(2) By processing the aforementioned sulfonation massive object with the compound containing univalent inorganic 
ion At least one ionic bond of the inorganic counter ion more than divalent [ which had been combined with said 
sulfonic group ] is made to permute by the aforementioned univalent inorganic ion. Generation process [ of a 
counter ion permutation massive object ]; which changes into the inorganic counter ion more than divalent [ which 
has forward electrification which is univalent at least ], and generates a counter ion permutation massive object, and 
the counter ion permutation massive object of (3) above are washed. It can prepare by the manufacture approach 
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containing inorganic deionizer process; of removing the inorganic ion which has not been combined with the 
aforementioned sulfonic group. 

[0019] The generation process of the aforementioned sulfonation massive object is a process which introduces a 
sulfonic group into the organic pigment generally manufactured in the state of a massive object. In order to 
introduce a sulfonic group, it can carry out by mixing a sulfonation organic pigment compound or a sulfonation 
organic pigment derivative in said organic pigment compound. 

[0020] By processing an organic pigment compound by the usual sulfonation reaction (for example, processing by 
the oleum), preparation of a sulfonation organic pigment compound can introduce a sulfonic group, and can be 
carried out easily. Preparation of a sulfonation organic pigment derivative can be similarly carried out easily by 
processing an organic pigment derivative by the aforementioned usual sulfonation reaction. 

[0021] An organic pigment compound, and a sulfonation organic pigment compound or a sulfonation organic pigment 
derivative is specifically mixed. It is made to ****** to an aquosity solvent (for example, sulfuric acid) with strong 
solvent power. In the water solution An organic solvent After adding for example, (benzene, toluene, or a hexane), 
permuting a melt from an aquosity phase to an organic phase and removing an aquosity phase, the organic solvent 
of an organic phase is volatilized and the pigment massive object of the object which introduced the sulfonic group 
can be acquired. Mixing with the aforementioned organic pigment compound, and a sulfonation organic pigment 
compound or a sulfonation organic pigment derivative can also be carried out, after also being able to carry out the 
aforementioned organic pigment compound in the phase of the arbitration of the production process generated as a 
massive object or generating the aforementioned organic pigment compound as a massive object Or the water 
solution which contains a sulfonation organic pigment compound or a sulfonation organic pigment derivative in the 
drainage system suspension system of a pigment compound can be added, and the approach of carrying out the 
-deposition of a sulfonation organic pigment compound or the sulfonation organic pigment derivative to a pigment - — ' 
compound front face can also be used. 

[0022] Although it will not be limited especially if it is the compound which can be stabilized and introduced into the 
target organic pigment compound as an organic pigment derivative, it is desirable to use the compound which has a 
target organic pigment compound and compatibility and has the same basic frame as the basic frame of the target 
organic pigment compound, for example. When the target pigment compound is the Quinacridone system organic 
pigment (for example, the C:I. pigment red 122, 202, and 209, the Magenta pigment which has the Quinacridone 
frame which corresponds to the C.I. pigment violet 19 at a list), it is for example, general formula (I): [0023] as an 
organic pigment derivative. 
[Formula 1] 


O 



[0024] The compound expressed with [R1, R2, R3, and R4 are a hydrogen atom, a halogen atom (for example, a 
chlorine atom or a bromine atom), or a methyl group independently among a formula, respectively, M is a pair metal 
ion, and n is one or more integers (for example, integer of 1-10)] can be used. In the compound expressed with said 
grade general formula (I) especially The compound all of R1, R2, R3, and whose R4 are hydrogen atoms, or R1 and 
R4 are a hydrogen atom. The suitable activity of the compound the compound R2 and whose R3 are chlorine atoms, 
or whose R1 and R4 are a chlorine atom and R2 and whose R3 the compound R2 and whose R3 are methyl groups, 
or R1 and R4 are a hydrogen atom, and are hydrogen atoms can be carried out. 

[0025] Moreover, when the target pigment compound is a copper-phthalocyanine pigment, it is for example, general 
formula (II): [0026] as an organic pigment derivative. 
[Formula 2] 
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[0027] The compound expressed with [T is a pair metal ion among a formula, and m is one or more integers (for 
example, integer of 1-10)] can be used. 

[0028] As for each compound "expressed with said general formula "(I) or said general formula (II), it* is desirable to 
**** the compound which consists of A blocks which is the basic frame part of an organic pigment, and B blocks 
which is a part for sulfonic group induction, and has the chemical structure of a dispersoid (pigment compound) and 
resemblance in A blocks. 

[0029] Since the isoindolinone pigment other than an approach which sulfonates a pigment massive object directly 
by the aforementioned approach can compound as the manufacture approach of the sulfonation object of an 
isoindolinone pigment from the condensation of 4, 5, 6, and 7-tetra-chloro iso indoline and aromatic series first 
diamine, the approach by the condensation of 4, 5, 6, and 7-tetra-chloro iso indoline and the sulfonation object of 
aromatic series first class diamine can also be used. 

[0030] Generally an aforementioned sulfonation organic pigment compound or an aforementioned sulfonation organic 
pigment derivative consists of a part (A blocks) which consists of the chemical structure of a dispersoid (pigment 
compound) and resemblance, and a sulfonic-acid functional-group part (B blocks) solubilized to a dispersion medium 
(water) as aforementioned. It has the operation in which A blocks carries out deposition to a pigment compound 
more firmly than adsorption of the usual dispersant, and, in hydrolysis, B blocks electrifies the surface potential of a 
lifting and a pigment particle in negative underwater, and since an aforementioned sulfonation organic pigment 
compound or an aforementioned sulfonation organic pigment derivative has the operation to which the electric 
repulsive force in the inside of dispersion liquid is raised, it can bring about the effectiveness beyond the 
effectiveness by the distributed stability operation by the usual dispersant. Furthermore, in the pigment dispersion 
liquid of this invention mentioned later, the distributed stability of a more suitable pigment particle can be acquired 
by using a well-known surfactant together. 

[0031] The amount of installation of a sulfonic group is the equivalent conversion on the basis of the molecular 
weight of a pigment compound and the sulfonation organic pigment compound introduced, or the sulfonation organic 
pigment derivative introduced, and it is desirable that it is 10x10 - 6Eq or more per 1g of pigment massive objects. 
When the amount of installation of a sulfonic group turns into less than 10x10 - 6Eq, the preservation stability of 
sedimentation of a dispersoid occurring from the dispersion liquid prepared from a pigment massive object may 
become inadequate. Although especially the upper limit of the amount of installation of a sulfonic group is not 
limited, if it becomes 60x10 - 6Eq or more, since the increment in the improvement effectiveness of the 
preservation stability accompanying the increment in the amount of sulfonic group installation may not no longer be 
accepted, it is desirable that it is 60x10 - 6Eq or less from the point of cost. 

[0032] Then, the sulfonation massive object acquired according to the aforementioned sulfonation massive object 
generation process is processed with the compound containing univalent inorganic ion. As a compound containing 
univalent inorganic ion, a strong base, for example, the hydroxide of alkali metal (for example, a lithium, sodium, or a 
potassium), or ammonium hydroxide can be mentioned, and it is desirable to process in the sodium-hydroxide water 
solution which is decinormal - 1 convention extent. A sulfonation massive object is put in into a strong-base water 
solution, and, specifically, it shakes with a paint shaker etc. 

[0033] The aforementioned sulfonation massive object contains many sulfonic groups, and it is thought that the 
crosslinking bond of the part of them is carried out with the inorganic counter ion more than divalent. For example, it 
is thought with calcium (calcium) and magnesium (Mg) which are a divalent inorganic counter ion that the 
crosslinking bond is formed between two sulfonic groups on the same massive object particle or two sulfonic groups 
on the massive object particle of another ** as shown in drawing 1 . If such a sulfonation massive object is 
processed with a univalent inorganic ion compound, as shown in drawing 2 , cleavage of one side of a crosslinking 
bond will be permuted and carried out with univalent inorganic ion (Na), and it will be thought, for example that it 
becomes a -S03Mg+ radical and a -S03Ca+ radical. Therefore, the front face of the counter ion permutation 
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massive object processed and acquired with the aforementioned univalent inorganic ion compound will be in a 
forward, electrification condition. 

[0034] In addition, as an inorganic counter ion more than divalent, an alkaline earth metal (for example, barium, 
calcium, or magnesium), copper, iron, aluminum, nickel, tin, strontium, or zinc can be mentioned. 
[0035] As for extent of processing with a univalent inorganic ion compound, it is desirable to carry out to extent 
which the surface charge of a counter ion permutation massive object just becomes. 

[0036] Then, by this invention approach, the aforementioned counter ion permutation massive object is washed, and 
the inorganic deionizer process of removing the inorganic ion which has not been combined with the aforementioned 
sulfonic group is performed. Although the penetrant remover which can be used is not limited as long as it is the 
aquosity liquid which does not contain ion in extent in which a salt is dissolved, it is desirable to, use the mixed 
liquor (for it to be effective in raising the permeability to a massive object) of ion exchange water or water, and ethyl 
ether for example. 

[0037] Underwater, homogeneity can be distributed underwater and the drainage system dispersion liquid by this 
invention can prepare the aforementioned pigment massive object The well-known distributed approach can be 
used conventionally in itself [ of dispersion liquid / preparation approach ]. 

[0038] For example, in accordance with the addition of said pigment massive object by this invention which carried 
out surface treatment, the aquosity vehicle in which the proper dispersant was beforehand dissolved in the proper 
amount is prepared, and said organic pigment massive object which carried out surface treatment is added. Next, an 
organic pigment massive object is made detailed using a well-known disperser (for example, mixed grinding 
machines, such as a bead mill and a jet mill). Then, when the big and rough particle is contained, it is desirable to 
remove those big and rough particles by the centrifugal separation processing which uses a centrifugal separator, 
filtering, etc. 

[0039] As for the content of the pigment in pigment dispersion liquid, it is desirable that it is the range of 5 weight 
sections - 70 weight section. If pigment concentration is made under into 5 weight sections, when adding an additive 
to pigment dispersion liquid and processing it as the ink for ink jets, or ink for writing implements, the constraint of 
an addition which comes from the solid content of various addition components will be received. Furthermore, the 
distributed effectiveness (the amount of solid-state pigments which can be processed to unit time amount) in 
distribution falls. If pigment concentration is made [ more ] than 70 weight sections, hyperviscosity-ization of 
dispersion liquid will take place and distributed effectiveness will fall too. 

[0040] In addition, a metal ion mixes in the aforementioned distributed process. This is based on the metal ion 
contained in the contamination from a disperser, or a dispersant. Therefore, in the inorganic deionizer process of 
preparing the aforementioned pigment massive object, it is desirable to wash a massive object in consideration of 
mixing of the metal ion in the aforementioned distributed process.. 

[0041] The dispersant which can be used for the drainage system dispersion liquid of this invention is maintainable 
where the pigment particle ground minutely is distributed, and further, when they condense and a big aggregated 
particle is formed, they are unfolded, it considers as a primary particle or a small aggregated particle, and as long as 
it has the operation which prevents these pigment particles condensing again, it is not limited. In this invention, if 
the example of a dispersant of having such effectiveness is given, it will be as follows. 

[0042] Since B blocks of a surfonation organic pigment compound or a sulfonation organic pigment derivative need 
to hydrolyze and it needs to be charged in negative in this invention as aforementioned, an anionic dispersant is the 
most desirable. In addition, the nonionic (Nonion) dispersant which brings about steric hindrance repulsive force can 
also be used. 

[0043] As an anionic dispersant, for example A higher-fatty-acid salt, a high-class alky I dicarboxylic acid salt. Fatty 
alcohol sulfate, a high-class alkyl sulfonate, alkylbenzene sulfonates, Alkylnaphthalenesulfonate, the salt of a 
naphthalene sulfonic acid, the salt of formaldehyde polycondensation, The salt of the condensate of a higher fatty 
acid and amino acid, a dialkyl sulfo succinate salt Alkyl sulfo succinate, naphthenate, alkyl ether carboxylate, Acyl 
peptide, alpha-olefin sulfonate, sodium N-acyl methyl taurate, Alkyl ether sulfate, the second class higher-alcohol 
ethoxy sulfate, Monogly sulfate, an alkyl ether phosphoric ester salt an alkyl phosphoric ester salt, A 
polyoxyethylene-alkyl-ether ammonium-surfate salt, a polyoxyethylene-alkyl-ether sodium-sulfate salt, A 
polyoxyethylene-alkyl-phenyl-ether ammonium-surfate salt, A polyoxyethylene-alkyl-phenyl-ether sodium-sulfate 
salt, polyoxyethylene a I kyl-su If uric-acid monoethanolamine, A polyoxyethylene-alkyl-ether ammonium phosphate 
salt, a polyoxyethylene-alkyl-ether potassium phosphate salt, Low-molecular-weight dispersants, such as 
polyoxyethylene-alkyl-ether phosphoric acid diethanolamine, alkyl naphthalene sulfonic-acid sodium, and sodium 
lauryl sulfate, can be mentioned. 

[0044] As a giant-molecule dispersant, there is alkali meltable mold pitch powder and copolymers, such as an acrylic 
acid, styrene and acrylic ester, a methacrylic acid and an acrylic acid, methacrylic ester and styrene, and a maleic 
acid, can be mentioned, for example. As a neutralizer for dissolving a macromolecule dispersant in water, ammonia or 
alkanolamines (monoethanolamine, N, and N-dimethylethanolamine, diethanolamine, N-butyl ethanolamine, 
triethanolamine, etc.) can be used. 

[0045] As a dispersant of the Nonion nature which can be used in this invention For example, a fluorochemical 
surfactant a silicone system surface active agent, polyoxyethylene sorbitan monolaurate, Polyoxyethylenesorbitan 
monostearate, polyoxyethylene alkyl phenyl ether, The ethyleneoxide addition product (acetylene glycol alcoholic 
ethyleneoxide) of sorbitan monostearate, an acetylene glycol, and an acetylene glycol, A propyl ethanol amide, 
polyoxyethylene alkyl ether, polyoxyethylene alkyl phenyl ether, etc. can be mentioned. 
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[0046] As for the loadings of said dispersant, it is desirable that it is the range of the 0.1 weight section - 200 
weight section to the pigment 100 weight section in order to raise the homogeneity dispersibility of a pigment 
particle further. Distributed stability is not securable in it being under the 0.1 weight section. It has hyperviscosity- 
ization etc., and when the 200 weight sections were exceeded and it applies to the ink for ink jet printers, or the ink 
for writing implements, it may have an adverse effect on physical properties. 

[0047] In addition to the water which is the main solvent, the pigment dispersion liquid of this invention can add a 
high boiling point low volatility water solubility organic solvent as desiccation prevention or a cure against freezing. 
As these examples, polyhydric alcohol, such as ethylene glycol, a diethylene glycol, propylene glycol, a polyethylene 
glycol, a glycerol, and diglycerol, can be mentioned. 

[0048] The pigment dispersion liquid of this invention can include benzoic-acid, dichlorophen, hexachlorophene, 
sorbic-acid, p-HIDOROSHIKI benzoate, ethylenediaminetetraacetic acid salt, sodium-dehydroacetate, 1, 2- 
BEZOCHI azo phosphorus-3-ON (product name: product made from pro cheating-on-the-fare XLII;ICI), 3, and 4-iso 
thiazoline-3-ON etc. if needed for the object, such as pH regulators, such as other additives, for example, a 
potassium dihydrogenphosphate, and disodium hydrogenphosphate, mi Idewp roofing, preservation from decay, or rust 
proofing. 

[0049] The ink constituent by this invention can be prepared by the well-known approach from the aforementioned 
drainage system pigment dispersion liquid. 

[0050] The amount of installation of the sulfonic group in the preparation process of the aforementioned pigment 
massive object and the preparation process of dispersion liquid, the amount of installation of a univalent metallic ion 
and the amount of installation of the metal ion more than divalent, the amount of mixing of the metal ion to the 
inside of dispersion liquid, etc. ash a sample, and the amount of installation can be checked with suitable instrument 
for analysis (for example, elemental-analysis device), and they can be managed and controlled. 
[0051] 

[Function] Next, the principle of this invention is explained along with a drawing. But this invention is not limited by 
the following explanation. 

[0052] Although drawing 1 introduced the sulfonic group as aforementioned, it is the explanatory view showing 
typically the model of the surface state of the pigment massive object which omits washing processing by the 
univalent metallic ion. In the pigment massive object a of drawing 1 , and the pigment massive object b, the 
crosslinking bond is formed with the divalent metal ion which exists as a counter ion of a sulfonic group. 
[0053] this invention persons found out that more than the neutralization equivalent of a sulfonic group, then the 
preservation stability of pigment dispersion liquid improved the total value of the value which multiplied by the 
content expressed with the equivalent of each pair metal ion, and the inverse number of the valence of each ion as 
an amount of pair metal ions introduced into the sulfonic group of an organic pigment massive object by leaps and 
bounds. Before distributing underwater the organic massive object which introduced the sulfonic group as the 
concrete art, it found out processing in the water solution of the hydroxide of a univalent metallic ion, and washing 
with ion exchange water further. 

[0054] The model of the surface state of the organic massive object which processed the sulfonic group installation 
organic massive object with the univalent metallic ion hydroxide to drawing 2 , and was further washed with ion 
exchange water by this invention approach to it is shown typically, or [ that the crosslinking bond over the pigment 
massive object c and the pigment massive object d will be lost by permuting and carrying out cleavage of one side 
of a crosslinking bond with univalent inorganic ion, and becoming a -S03Mg+ radical and a -S03Ca+ radical as 
shown in drawing 2 if the aforementioned sulfonation massive object as shown in drawing 1 is processed with a 
univalent inorganic ion compound ] — or it decreases. Therefore, the front face of the counter ion permutation 
massive object processed and acquired with the aforementioned univalent inorganic ion compound will be in a 
forward electrification condition. 

[0055] Here, based on drawing 1 and model drawing of drawing 2 , the orientation condition of the metal ion as a 
counter ion of a pigment massive object and the storage stability of pigment dispersion liquid are considered. 
[0056] It is well-known data that the storage stability of pigment dispersion liquid acts on electric repulsive force or 
the force by the steric hindrance by adsorption of a macromolecule. This invention is based on the former electric 
repulsive force, is made, and whether the pair metal ion of the sulfonic group of a pigment massive object 
dissociates how much, and enlarges electric repulsive force takes it into consideration, and it is made. If the 
aforementioned pigment massive object is distributed underwater, dissociation of the metal ion by hydrolysis will be 
cut similarly in drawing 1 and model drawing of drawing 2 , but when it is drawing 1 which has the bridge formation- 
ionic bond over between pigments from the first, unless the dissociative reaction of the metal ion by hydrolysis 
progresses thoroughly, the ionic bond between pigment particles is not lost thoroughly, but the aggregate of a 
pigment particle becomes easy to generate it. Moreover, with the massive object shown in drawing 2 which does not 
have the bridge formation-ionic bond over between pigment massive objects from the first, since a pigment particle 
is independently even if the dissociative reaction of the metal ion by hydrolysis does not progress thoroughly, 
generating of an aggregate and the viscosity change accompanying it are controlled. Therefore, it is thought that the 
storage stability of pigment dispersion liquid will improve. 
[0057] 

[Example] Hereafter, although an example explains this invention concretely, these do not limit the range of this 
invention. 

[0058] (Example 1) 
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(1) Stirring the Quinacridone 10 weight section in the oleum (25% article of S03 concentration) 80 weight section of 
5-10 degrees C of preparation of a Magenta pigment massive object, it applied for 15 minutes and added. After 
stirring the obtained mixture at 15-20 degrees C for further 10 hours, it poured in into the iced water 1000 weight 
section. It washed, after filtering the produced suspension, and the obtained product was dried, and the sulfonation 
organic pigment derivative used for this invention was obtained. The average molecular weight of the obtained 
sulfonation organic pigment derivative is 480, and one sulfonic group was introduced per Quinacridone 1 molecule. 
[0059] In this way, the mono-sulfonation organic pigment derivative (1.44 weight sections) and the CI. pigment red 
122 (200 weight sections) which were obtained were dissolved with 12 convention sulfuric acid. Then, after having 
added benzene in this water solution, moving said Magenta pigment and the mono-sulfonation organic pigment 
derivative to the oil phase and removing a sulfuric-acid solution part, the sulfonation massive object of the C.I. 
pigment red 122 was acquired by evaporating benzene. 

[0060] Next, the sulfonation massive object of the obtained Magenta pigment was washed several times by 1 
convention sodium hydroxide, and impurities, such as benzene, were removed. Then, ion exchange water washed 
further and the surface treatment Magenta pigment massive object by this invention was acquired. 
[0061] (2) the surface treatment Magenta pigment massive object of the quantum above of a metal ion — a 
platinum basin — carrying — a sulfuric acid — adding — ashing of said massive object - carbonization was 
performed. The ashed sample was melted with dilute hydrochloric acid, and the ICP quantometer (the SEIKO 
electronic industry company make; SPS-4000) performed elemental analysis. The amount of installation of each 
metal ion as a counter ion of the sulfonic group of the aforementioned surface treatment Magenta pigment massive 
object (M) was calculated in the following formulas. 

[0062] By the formula of the M=Ma-Mb above, M is the amount of installation of a metal ion, Ma is the amount of 
metal ions in the surface-treatment Magenta pigment massive object by this invention which performed alkali 
cleaning and ion-exchange-water washing to the sulfonation massive object which introduced said sulfonation 
organic pigment derivative into said organic pigment, and obtained it, and Mb is the amount of metal ions in the 
Magenta pigment massive object which performed alkali cleaning and ion-exchange-water washing to the organic 
pigment massive object which has not introduced said sulfonation organic pigment derivative into said organic 
pigment. 

[0063] The amount of installation of the univalent metal ion per 1g of surface treatment Magenta pigment massive 
objects prepared in the aforementioned example 1 (1) was 10x10 - 6Eq. Moreover, the amount of installation of the 
metal ion more than divalent was 15x10 - 6Eq. 

[0064] (3) After processing the quantum sample [the surface treatment Magenta pigment massive object prepared in 
the aforementioned example 1 (1)] of a sulfonic group with the oxygen flask combustion method and making a 
hydrogen-peroxide-solution solution absorb 0.3%, the quantum of the sulfate ion (divalent) was carried out with ion 
chromatography (;2000made from die ONEKUSU i), and it converted into the sulfonic group (univalent). The amount 
of sulfonic-acid installation per [ which was prepared in the aforementioned example 1 (1) ] 1g of surface treatment 
Magenta pigment massive objects was 15x10 - 6Eq. 

[0065] (4) The electrification property of the electrification property surface treatment Magenta pigment massive 
object of a massive body surface was searched for in the following formulas. 

[0066] By the formula of the C=(M1+M2/2.5)-S above, C is the amount of electrifications per 1g of surface 
treatment Magenta pigment massive objects. M1 is the introductory equivalent of the univalent metallic ion per 1g of 
said surface treatment massive objects. M2 is the introductory equivalent of the metal ion more than divalent [ per 
1g of said surface treatment massive objects ], and S is the sulfonic group installation equivalent per 1g of said 
surface treatment massive objects. The numeric value 2.5 in a formula In the case of an example 1, it is the value 
calculated from the amount of installation and the valence of a metal ion of the metal ion more than divalent. 
[0067] From equivalent conversion of a sulfonic group and a metal ion (metal ion more than univalent and divalent), 
the amount of electrifications per [ which was prepared in the example 1 (1) ] 1g of surface treatment Magenta 
pigment massive objects is calculated with the forward electrification condition of 1x10-6 **. 
[0068] (5) The surface treatment Magenta pigment massive object 20 weight section obtained in the preparation 
aforementioned example 1 of Magenta pigment dispersion liquid (1), The styrene-acrylic resin (activity; average- 
molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight section of an alkali 
neutralization mold and the ion-exchange-water 76 weight section are mixed. After making it distribute for 1 hour 
using a Sand grinder (the Inoue factory incorporated company make), by centrifugal processing, the big and rough 
particle was removed and the Magenta pigment dispersion liquid of this invention were obtained. 
[0069] (6) About the Magenta pigment dispersion liquid obtained in the amount of metal ions in dispersion liquid, and 
the amount of sulfonic groups aforementioned example 1 (5), the quantum of all the metal ions in dispersion liquid 
was performed by the approach given in said example 1 (2), and the same approach. Consequently, the sum total 
equivalent of the univalent metallic ion in 1g of Magenta pigment dispersion liquid prepared in said example 1 (5) and 
the metal ion more than divalent was 125x10 - 6Eq. Since the sum total equivalent of the amount of metal ions 
introduced into the pigment massive object by the surface treatment indicated in said example 1 (2) is 5x10 - 6Eq 
per 1g of dispersion liquid, the metal ion mixed at the dispersion-liquid preparation process in said example 1 (5) is 
120x10 - 6Eq per 1g of dispersion liquid. Moreover, 3x10 - 6Eq of sulfonic groups was contained in 1g of Magenta 
pigment dispersion liquid prepared in the aforementioned example 1 (5). Therefore, the sum total content of the 
metal ion contained in 1g of Magenta pigment dispersion liquid hits by 47.67 times the sulfonic group introduced into 
the surface treatment Magenta pigment massive object. 
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[0070] (Example 2) 

(1) In the example 2 of ****** of a Magenta pigment massive object C. I. pigment red 122 (it omits the following R- 
122) 50 weight section, C. The I. pigment red 202(it omits the following R-202) 5 weight section, the C.L pigment red 
209(it omits the following R-209) 5 weight section, and the C.I. pigment violet 19 (it omits the following V-19) 50 
weight section, The surface treatment Magenta pigment massive object was acquired by the approach of a 
publication, and the same approach in the example 1 (1) using the mono-surfonation organic pigment derivative 0.792 
weight section manufactured in the example 1 (1). 

[0071] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 10x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 15x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 15x10 - 6Eq, therefore said surface treatment massive object is in a 7x10 - 6Eq (perg) forward 
electrification condition. 

[0072] (2) In the ion-exchange-water 53.89 weight section which dissolved the preparation phosphoric-acid 2 
potassium 0.1 weight section of Magenta pigment dispersion liquid, and the 1 and 2-benzothiazoline-3-ON (pro 
cheating-on-the-fare XL-2; Zeneka Co.) 0.01 weight section Said surface-preparation Magenta pigment massive 
object 30 weight section, the polyoxyethylene (C= 4) phenyl ether 6 weight section, and the diethylene-glycol 10 
weight section were mixed, the distributed process was carried out to said example 1 (5) by the approach of a 
publication, and the same approach, and Magenta pigment dispersion liquid were prepared. 

[0073] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 322x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by the surface treatment indicated in said example 2 (1) is 12x10 - 
— 6Eq per 1g of dispersion i- liquid- the metal ion mixed at- the -aforementioned dispersion-liquid- preparation process is - 
310x10 - 6Eq per 1g of dispersion liquid. Moreover, 4.5x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 71.56 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0074] (Example 3) 

(1) In the example 3 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using V-19 (200 weight sections) and the 
mono-surfonation organic pigment derivative 2.88 weight section manufactured in said example 1 (1). 
[0075] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 15x10 - 6Eq f and the amount of metal ion installation more than 
divalent was 40x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 30x10 - 6Eq, therefore said surface treatment massive object is in a 1x10 - 6Eq (perg) forward 
electrification condition. 

[0076] (2) In the ion-exchange-water 43.99 weight section which dissolved the preparation 1 of Magenta pigment 
dispersion liquid, and the 2-benzothiazoline~3-ON (pro cheating-on-the-fare XL-2; Zeneka Co.) 0.01 weight section 
The surface treatment Magenta pigment massive object 40 weight section obtained in said example 3 (1), The 
styrene-acrylic resin (activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia 
neutralization) 6 weight section of an alkali neutralization mold, The propyl sulfo sodium-succinate 2 weight section 
and the diethylene-glycol 8 weight section were mixed, the distributed process was carried out to said example 1 (5) 
by the approach of a publication, and the same approach, and Magenta pigment dispersion liquid were prepared. 
[0077] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 92x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by surface treatment given in said example 3 (1) is 22x10 - 6Eq per 
1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation process is 70x10 - 
6Eq per 1g of dispersion liquid. Moreover, 8x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 1 1.5 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0078] (Example 4) 

(1) In the example 4 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using R-122 (300 weight sections) and the 
mono-surfonation organic pigment derivative 2.88 weight section manufactured in the example 1 (1). 
[0079] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 15x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 30x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 20x10 - 6Eq, therefore said surface treatment massive object is in a 12x10 - 6Eq (perg) forward 
electrification condition. 

[0080] (2) The surface treatment Magenta pigment massive object 40 weight section and the propyl sulfo sodium- 
succinate 8 weight section which were obtained in the preparation aforementioned example 4 of Magenta pigment 
dispersion liquid (1) were mixed with the ion-exchange-water 52 weight section, the distributed process was carried 
out to said example 1 (5) by the approach of a publication, and the same approach, and Magenta pigment dispersion 
liquid were prepared. 
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[0081] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 258x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by the surface treatment indicated in said example 4 (1) is 18x10 - 
6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation process is 
240x10 - 6Eq per 1g of dispersion liquid. Moreover, 8x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 32.25 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0082] (Example 5) 

(1) In the example 5 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using R-122 (400 weight sections) and the 
mono-sulfonation organic pigment derivative 9.6 weight section manufactured in the example 1 (1). 
[0083] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 10x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 120x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 50x10 - 6Eq, therefore said surface treatment massive object is in a 8x10 - 6Eq (perg) forward 
electrification condition. 

[0084] (2) The surface-preparation Magenta pigment massive object 5 weight section obtained in the preparation 
aforementioned example 5 of Magenta pigment dispersion liquid (1), the styrene-acrylic resin (activity; average- 
molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 1 weight section of an alkali 
neutralization mold, and the ion-exchange-water 94 weight section were mixed, the distributed process was carried 
out to said example 1- (5) by the approach of a ~publication;and the same approach, and Magenta pigment dispersion - 
liquid were prepared. 

[0085] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 91.5x10 - 6Eq. Since the sum total equivalent of the amount of 
metal ions introduced into the pigment massive object by the surface treatment indicated in said example 5 (1) is 
6.5x10 - 6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation 
process is 85x10 - 6Eq per 1g of dispersion liquid. Moreover, 2.5x10 - 6Eq of sulfonic groups was contained in the 
1g of the aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion 
contained in 1g of Magenta pigment dispersion liquid hits by 36.6 times the sulfonic group introduced into the 
surface treatment Magenta pigment massive object. 
[0086] (Example 6) 

(1) In the example 6 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using R-122 (400 weight sections) and the 
mono-sulfonation organic pigment derivative 9.6 weight section manufactured in the example 1 (1). 
[0087] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 40x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 70x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 50x10 - 6Eq, therefore said surface treatment massive object is in a 28x10 - 6Eq (perg) forward 
electrification condition. 

[0088] (2) In the ion-exchange-water 87.99 weight section which dissolved the preparation 1 of Magenta pigment 
dispersion liquid, and the 2-benzothiazoline-3-ON (pro cheating-on-the-fare XL-2; Zeneka Co.) 0.01 weight section 
The surface treatment Magenta pigment massive object 10 weight section obtained in said example 6 (1), The 
styrene-acrylic resin (activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia 
neutralization) 2 weight section of an alkali neutralization mold was mixed, the distributed process was carried out to 
said example 1 (5) by the approach of a publication, and the same approach, and Magenta pigment dispersion liquid 
were prepared. 

[0089] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 36x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by the surface treatment indicated in said example 6 (1) is 11x10 - 
6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation process is 
25x10 - 6Eq per 1g of dispersion liquid. Moreover, 5x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 7.2 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0090] (Example 7) 

(1) In the example 7 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using V-19 (300 weight sections) and the 
mono-sulfonation organic pigment derivative 5.76 weight section manufactured in the example 1 (1). 
[0091] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 30x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 30x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 40x10 - 6Eq, therefore said surface treatment massive object is in a 12x10 - 6Eq (perg) forward 
electrification condition. 
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[0092] (2) The surface treatment Magenta pigment massive object 60 weight section obtained in the preparation 
aforementioned example 7 of Magenta pigment dispersion liquid (1) f The styrene-acrylic resin (activity; average- 
molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 10 weight section of an alkali 
neutralization mold, And the propyl sulfo sodium-succinate 2 weight section was mixed in the ion-exchange-water 
27.9 weight section which dissolved the phosphoric-acid 2 potassium 0.1 weight section, the distributed process was 
carried out to said example 1 (5) by the approach of a publication, and the same approach, and Magenta pigment 
dispersion liquid were prepared. 

[0093] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 83x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by the surface treatment indicated in said example 7 (1) is 36x10 - 
6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation process is 
47x10 - 6Eq per 1g of dispersion liquid. Moreover, 24x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 3.458 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0094] (Example 8) 

(1) In the example 8 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using R-122 (50 weight sections), V-19 (50 
weight sections), and the mono-sulfonation organic pigment derivative 2.16 weight section manufactured in the 
example 1 (1). 

[0095] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment -Magenta pigment massive objects was 15x10 - 6Eq, and the -amount -of metal ion installation more than" 
divalent was 80x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 45x10 - 6Eq, therefore said surface treatment massive object is in a 2x10 - 6Eq (perg) forward 
electrification condition. 

[0096] (2) The surface treatment Magenta pigment massive object 50 weight section obtained in the preparation 
aforementioned example 8 of Magenta pigment dispersion liquid (1), the propyl sulfo sodium-succinate 5 weight 
section, the polyoxy ethylene (C= 4) phenyl ether 5 weight section, and the diethylene-glycol 8 weight section were 
mixed in the ion-exchange-water 43.99 weight section, the distributed process was carried out to said example 1 (5) 
by the approach of a publication, and the same approach, and Magenta pigment dispersion liquid were prepared. 
[0097] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion- 
liquid and the metal ion more than divalent was 157.5x10 - 6Eq. Since the sum total equivalent of the amount of 
metal ions introduced into the pigment massive object by the surface treatment indicated in said example 8 (1) is 
47.5x10 - 6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation 
process is 110x10 - 6Eq per 1g of dispersion liquid. Moreover, 22.5x10 - 6Eq of sulfonic groups was contained in the 
1g of the aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion 
contained in 1g of Magenta pigment dispersion liquid hits by 7 times the sulfonic group introduced into the surface 
treatment Magenta pigment massive object. 
[0098] (Example 9) 

(1) In the example 9 of ****** of a Magenta pigment massive object, the surface treatment Magenta pigment 
massive object was acquired by the same approach as an example 1 (1) using V-19 (200 weight sections) and the 
mono-sulfonation organic pigment derivative 1.44 weight section manufactured in the example 1 (1). 
[0099] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 10x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 20x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 15x10 - 6Eq, therefore said surface treatment massive object is in a 3x10 - 6Eq (perg) forward 
electrification condition. 

[0100] (2) The surface-preparation Magenta pigment massive object 20 weight section obtained in the preparation 
aforementioned example 9 of Magenta pigment dispersion liquid (1), the styrene-acrylic resin (activity; mean- 
molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight section of an alkali 
neutralization mold, and the diethylene-glycol 5 weight section were mixed in the ion-exchange-water 71 weight 
section, the distributed process was carried out to said example 1 (5) by the approach of a publication, and the 
same approach, and Magenta pigment dispersion liquid were prepared. 

[0101] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 51x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by the surface treatment indicated in said example 9 (1) is 6x10 - 
6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation process is 
45x10 - 6Eq per 1g of dispersion liquid. Moreover, 3x10 - 6Eq of sulfonic groups was contained in the 1g of the 
aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion contained in 1g 
of Magenta pigment dispersion liquid hits by 17 times the sulfonic group introduced into the surface treatment 
Magenta pigment massive object. 
[0102] (Example 10) 

(1) Stirring the copper-phthalocyanine pigment (C. I. pigment blue 15:3) 10 weight section in the oleum (25% article 
of S03 concentration) 100 weight section of 5-10 degrees C of preparation of a phthalocyanine pigment massive 
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object, it applied for 15 minutes and added. After stirring the obtained mixture at 70-90 degrees C for several 
[ further ] hours, it poured in into iced water. It washed, after filtering the produced suspension, and the obtained 
product was dried, and the mono-sulfonation organic pigment was obtained. 

[0103] In this way, the mono-surfonation organic pigment (4 weight sections) and the C.I. pigment blue 15:3 (200 
weight sections) which were obtained were dissolved with 12 convention sulfuric acid. Then, after having added 
benzene in this water solution, moving said phthalocyanine pigment and the mono-sulfonation phthalocyanine 
pigment to the oil phase and removing a sulfuric-acid solution part the sulfonation massive object of the C.I. 
pigment blue 15:3 was acquired by evaporating benzene. 

[0104] Next, the sulfonation massive object of the obtained phthalocyanine pigment was washed several times by 1 
convention sodium hydroxide, and impurities, such as benzene, were removed. Then, ion exchange water washed 
further and the surface treatment phthalocyanine pigment massive object by this invention was acquired. 
[0105] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment phthalocyanine pigment massive objects was 15x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 30x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 25x10 - 6Eq, therefore said surface treatment massive object is in a 2x10 - 6Eq (perg) forward 
electrification condition. 

[0106] (2) The surface-preparation phthalocyanine pigment massive object 20 weight section prepared in the 
preparation aforementioned example 10 of phthalocyanine pigment dispersion liquid (1), the styrene-acrylic resin 
(activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight 
section of an alkali neutralization mold, and the ion-exchange-water 110 weight section were mixed, the distributed 
process was carried out to said example 1 (5) by the approach of a publication, and the same approach, and 

— phthalocyanine pigment dispersion liquid were-prepared.- - ~ - - 

[0107] (Example 11) 

(1) mono-sulfonation object [of the preparation phthalocyanine pigment (C. I. pigment Green 7) 80 weight section 
and the phthalocyanine pigment of a phthalocyanine pigment massive object — the preparation]! weight section 
was used by the same approach as said example 10 (1), and the surface treatment phthalocyanine pigment massive 
object was acquired by the same approach as an example 10 (1). 

[0108] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment phthalocyanine pigment massive objects was 9x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 18x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 15x10 - 6Eq, therefore said surface treatment massive object is in a 1x10 - 6Eq (perg) forward 
electrification condition. 

[0109] (2) Using the preparation aforementioned surface treatment phthalocyanine pigment massive object of 
phthalocyanine pigment dispersion liquid, the distributed process was carried out to said example 10 (1) by the 
approach of a publication, and the same approach, and phthalocyanine pigment dispersion liquid were prepared. 
[0110] (Example 12) 

(1) Stirring the isoindolinone pigment (C. I. pigment yellow 109) 10 weight section in the oleum (25% article of S03 
concentration) 80 weight section of 5-10 degrees C of preparation of an isoindolinone pigment massive object, it 
applied for 15 minutes and added. After stirring the obtained mixture at 20-30 degrees C for further 10 hours, it 
poured in into iced water. It washed, after filtering the produced suspension, and the obtained product was dried, 
the mono-sulfonation organic pigment was obtained. 

[0111] In this way, the mono-sulfonation organic pigment (3 weight sections) and the isoindolinone pigment (C. I. 
pigment yellow 109) 140 weight section which were obtained were dissolved with 12 convention sulfuric acid. Then, 
after having added benzene in this water solution, moving said isoindolinone pigment and the mono-sulfonation 
isoindolinone pigment to the oil phase and removing a surfuric-acid solution part, the sulfonation massive object was 
acquired by evaporating benzene. 

[0112] Next, the sulfonation massive object of the obtained isoindolinone pigment was washed several times by 1 
convention sodium hydroxide, and impurities, such as benzene, were removed. Then, ion exchange water washed 
further and the surface treatment isoindolinone pigment massive object by this invention was acquired. 
[01 13] In this way. the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment isoindolinone pigment massive objects was 17x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 28x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 25x10 - 6Eq, therefore said surface treatment massive object is in a 3x10 - 6Eq (perg) forward 
electrification condition. 

[01 14] (2) The surface treatment isoindolinone pigment massive object 30 weight section prepared in the 
preparation aforementioned example 12 of isoindolinone pigment dispersion liquid (1), The styrene-acrylic resin 
(activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 5 weight 
section of an alkali neutralization mold, The propyl sulfo sodium-succinate 1 weight section and the diethylene- 
glycol 8 weight section It mixed in the ion-exchange-water 156 weight section which dissolved the 1 and 2- 
benzothiazoline-3-ON (pro cheating-on-the-fare XL-2; Zeneka Co.) 0.01 weight section, the distributed process 
was carried out to said example 1 (5) by the approach of a publication, and the same approach, and isoindolinone 
pigment dispersion liquid were prepared. 
[0115] (Example 13) 

(1) The preparation isoindolinone pigment (C. I. pigment yellow 110) 300 weight section of an isoindolinone pigment 


http://www4jpdljpo.gojp/cgi-bin/tran_web_cgLejje 


04/03/31 


12/15 5? 


massive object and the mono-sulfonation organic pigment 8 weight section used in said example 12 (1) were used, 
and the surface treatment isoindolinone pigment massive object was acquired by the same approach as an example 
12(1). 

[01 16] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment isoindolinone pigment massive objects was 20x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 38x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 30x10 - 6Eq, therefore said surface treatment massive object is in a 5x10 - 6Eq (perg) forward 
electrification condition. 

[0117] (2) Using the surface treatment isoindolinone pigment massive object prepared in the preparation 
aforementioned example 13 of isoindolinone pigment dispersion liquid (1), the distributed process was carried out to 
said example 12 (2) by the approach of a publication, and the same approach, and isoindolinone pigment dispersion 
liquid were prepared. 
[0118] (Example 14) 

(1) The preparation isoindolinone pigment (C. I. pigment yellow 109) 55 weight section of an isoindolinone pigment 
massive object, another isoindolinone pigment (C. I. pigment yellow 110) 55 weight section, and the mono- 
organic pigment 2 weight section used in said example 12 (1) were used, and the surface treatment isoindolinone 
pigment massive object was acquired by the same approach as an example 12 (1). 

[01 19] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment isoindolinone pigment massive objects was 13x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 25x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 21x10 - 6Eq, therefore said surface treatment massive object is in a 2x10 - 6Eq (perg) forward 

electrification condition.- -- - ■ - - - — " •-•*-.-. ........... — 

[0120] (2) The surface-preparation isoindolinone pigment massive object 20 weight section prepared in the 
preparation aforementioned example 14 of isoindolinone pigment dispersion liquid (1), the styrene-acrylic resin 
(activity; mean-molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight section 
of an alkali neutralization mold, the diethylene-glycol 4 weight section, and the ion-exchange-water 106 weight 
section were mixed, the distributed process was carried out to said example 1 (5) by the approach of a publication, 
and the same approach, and isoindolinone pigment dispersion liquid were prepared. 
[0121] (Example 15) 

(1) The preparation anthraquinone pigment (C. I. pigment red 168) of an anthraquinone pigment massive object was 
sulfonated like the approach of a publication in said example 10 (1), and the mo no-su donation object of said 
anthraquinone pigment was prepared 

[0122] The anthraquinone pigment (C. I. pigment red 168) 160 weight section and the aforementioned mono- 
sulfonation anthraquinone pigment 3 weight section were used, and the surface treatment anthraquinone pigment 
massive object was acquired by the same approach as an example 10 (1). 

[0123] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment anthraquinone pigment massive objects was 16x10 - 6Eq, and the amount of metal ion installation more 
than divalent was 35x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 28x10 - 6Eq, therefore said surface treatment massive object is in a 2x10 - 6Eq (perg) forward 
electrification condition. 

[0124] (2) The surface treatment anthraquinone pigment massive object 30 weight section prepared in the 
preparation aforementioned example 15 of anthraquinone pigment dispersion liquid (1), The polyoxyethylene (C= 4) 
phenyl ether 6 weight section and the diethylene-glycol 10 weight section It mixes in the ion-exchange-water 154 
weight section which dissolved the phosphoric-acid 2 potassium 0.1 weight section and the 1 and 2- 
benzothiazoline-3-ON (pro cheating-on-the-fare XL-2; Zeneka Co.) 0.01 weight section. The distributed process 
was carried out to said example 1 (5) by the approach of a publication, and the same approach, and anthraquinone 
pigment dispersion liquid were prepared. 
[0125] (Example 16) 

(1) peri non — preparation peri non of a pigment massive object — the approach given [ a pigment (C. I. pigment 
Orange 43) ] in said example 10 (1) — the same — carrying out — sulfonating — said peri — non, the mono- 
su If o nation object of a pigment was prepared. 

[0126] peri non — the pigment (C. I. pigment Orange 43) 230 weight section and the aforementioned mono- 
sulfonation peri — non, the pigment 5 weight section was used and the surface treatment anthraquinone pigment 
massive object was acquired by the same approach as an example 10 (1). 

[0127] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment peri non pigment massive objects was 23x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 45x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 35x10 - 6Eq, therefore said surface treatment massive object is in a 6x10 - 6Eq (perg) forward 
electrification condition. 

[0128] (2) peri non — surface treatment peri non prepared in the preparation aforementioned example 16 of pigment 
dispersion liquid (1) — a pigment massive object — using — an approach given in said example 10 (1), and the same 
approach — a distributed process — carrying out — peri — non, pigment dispersion liquid were prepared. 
[0129] (Example 1 of a comparison) This example 1 of a comparison is related with the dispersion liquid prepared 
from the non-sulfonating pigment massive object with which the sulfonation pigment derivative is not introduced to 


http://www4jpdljpo.gojp/cgi-bin/tran_web_cgi_ejje 


04/03/31 


13/15 ^— v 


a Magenta pigment massive object. The dispersion liquid from a no n-su donating pigment massive object were 
prepared by the following approaches. 

[0130] Namely, R-122 (20 weight sections), the styrene-acrylic resin (activity; average-molecular-weight = as 
dispersant 7000; acid-number =200; ammonia neutralization) 4 weight section of an alkali neutralization mold, And 
the diethylene-glycol 5 weight section is mixed in the ion-exchange-water 70.89 weight section in which the 
phosphoric-acid 2 potassium 0.1 weight section and the 1 and 2-benzothiazoline-3-ON (pro cheating-on-the-fare 
XL-2; Zeneka Co.) 0.01 weight section were dissolved. The distributed process was carried out to said example 1 (5) 
by the approach of a publication, and the same approach, and the dispersion liquid of a no n-su donating Magenta 
pigment were prepared. In this way, the amount of metal ions per [ which was obtained ] 1g of dispersion liquid was 
70x10 - 6Eq. 

[0131] (Example 2 of a comparison) This example 2 of a comparison is related with the dispersion liquid to which the 
content of the metal ion per 1g of Magenta pigment dispersion liquid exceeds 80 times of the sulfonic group content 
equivalent introduced into the surface treatment Magenta pigment massive object which is equivalent conversion 
and is contained in per 1g of Magenta pigment dispersion liquid. 

[0132] (1) The surface treatment Magenta pigment massive object was acquired by the same approach as an 
example 1 (1) using the preparation R-122 (200 weight sections) of a Magenta pigment massive object and the 
mo no-su donation organic pigment derivative 1.44 weight section manufactured in the example 1 (1). 
[0133] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 10x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 15x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 15x10 - 6Eq, therefore said surface treatment massive object is in a 1x10 - 6Eq (perg) forward 

electrification condition.- - * ... 

[0134] (2) The surface treatment Magenta pigment massive object 20 weight section prepared in the example 2 of 
the preparation aforementioned comparison of Magenta pigment dispersion liquid (1), And the styrene-acrylic resin 
(activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight 
section of an alkali neutralization mold It mixes in the ion-exchange-water 75.89 weight section in which the 
phosphoric-acid 2 potassium 0.1 weight section and the 1 and 2-benzothiazoline-3-ON (pro cheating-on-the-fare 
XL-2; Zeneka Co.) 0.01 weight section were dissolved. The distributed process was carried out to said example 1 (5) 
by the approach of a publication, and the same approach, and Magenta pigment dispersion liquid were prepared. 
[0135] In this way, the sum total equivalent of .the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 255x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by surface treatment given in said example 2 of a comparison (1) is 
5x10 - 6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation 
process is 250x10 - 6Eq per 1g of dispersion liquid. Moreover, 3x10 - 6Eq of sulfonic groups was contained in the 1g 
of the aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion 
contained in 1g of Magenta pigment dispersion liquid hits by 85 times the sulfonic group introduced into the surface 
treatment Magenta pigment massive object. 

[0136] (Example 3 of a comparison) It is related, with the dispersion liquid exceeding 80 times of the sulfonic group 
content equivalent introduced into the surface treatment Magenta pigment massive object which the content of the 
metal ion per 1g of Magenta pigment dispersion liquid is equivalent conversion, and this example 3 of a comparison 
also contains in per 1g of Magenta pigment dispersion liquid. 

[0137] (1) The surface treatment Magenta pigment massive object was acquired by the same approach as an 
example 1 (1) using the preparation R-122 (200 weight sections) of a Magenta pigment massive object and the 
mono-sulfonation organic pigment derivative 2.88 weight section manufactured in the example 1 (1). 
[0138] In this way, the amount of univalent metallic ion installation per [ which was obtained ] 1g of surface 
treatment Magenta pigment massive objects was 15x10 - 6Eq, and the amount of metal ion installation more than 
divalent was 40x10 - 6Eq. Moreover, the amount of sulfonic group installation per 1g of said surface treatment 
massive objects is 30x10 - 6Eq, therefore said surface treatment massive object is in a 1x10 - 6Eq (perg) forward 
electrification condition. 

[0139] (2) The surface treatment Magenta pigment massive object 20 weight section prepared in the example 3 of 
the preparation aforementioned comparison of Magenta pigment dispersion liquid (1), The styrene-acrylic resin 
(activity; average-molecular-weight = as dispersant 7000; acid-number =200; ammonia neutralization) 4 weight 
section of an alkali neutralization mold, And the diethylene-glycol 5 weight section was mixed in the ion-exchange- 
water 71 weight section, the distributed process was carried out to said example 1 (5) by the approach of a 
publication, and the same approach, and Magenta pigment dispersion liquid were prepared. 

[0140] In this way, the sum total equivalent of the univalent metal ion in 1g of obtained Magenta pigment dispersion 
liquid and the metal ion more than divalent was 501x10 - 6Eq. Since the sum total equivalent of the amount of metal 
ions introduced into the pigment massive object by surface treatment given in said example 3 of a comparison (1) is 
11x10 - 6Eq per 1g of dispersion liquid, the metal ion mixed at the aforementioned dispersion-liquid preparation 
process is 490x10 - 6Eq per 1g of dispersion liquid. Moreover, 6x10 - 6Eq of sulfonic groups was contained in the 1g 
of the aforementioned Magenta pigment dispersion liquid. Therefore, the sum total content of the metal ion 
contained in 1g of Magenta pigment dispersion liquid hits by 83.5 times the sulfonic group introduced into the 
surface treatment Magenta pigment massive object. 

[0141] In this example 4 of a comparison, it is made to be the same as that of an approach given in said example 10 
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(1). (Example 4 of a comparison) After acquiring the sulfonation massive object of a phthalocyanine pigment (C. L 
pigment blue 15:3), About the sulfonation massive object, phthalocyanine pigment dispersion liquid were prepared 
like the approach of a publication in said example 10 (2) using the sulfonation massive object which is not carrying 
out washing processing, without carrying out washing by 1 convention sodium hydroxide, and washing by ion 
exchange water. 

[0142] In this example 5 of a comparison, it is made to be the same as that of an approach given in said example 12 
(1). (Example 5 of a comparison) After acquiring the sulfonation massive object of a phthalocyanine pigment (C. I. 
pigment yellow 110), About the sulfonation massive object, phthalocyanine pigment dispersion liquid were prepared 
like the approach of a publication in said example 12 (2) using the sulfonation massive object which is not carrying 
out washing processing, without carrying out washing by 1 convention sodium hydroxide, and washing by ion 
exchange water. 

[0143] [Physical-properties assessment] About the dispersion liquid by this invention prepared in the example 1 - 
the example 16, and the dispersion liquid for a comparison prepared in the example 1 of a comparison - the example 
5 of a comparison, viscosity change and particle-size change were measured in order to evaluate storage stability. 
[0144] (1) In the 70-degree C thermostat maintained at the full seal condition that the assessment approach 
evaporation of viscosity change does not occur, dispersion liquid were left for ten days, and viscosity change was 
investigated to it. As a measuring device, the rotating type viscoelasticity measuring instrument (LEO metric 
company make; RFSII) was used. The value of after [ neglect ] viscosity / initial viscosity was calculated from the 
measurement result, it evaluated in the following two steps, and the result was shown in a table 1. In a table 1, A 
and B are following semantics. 

It is size from less than [ less than / size -1.1 / B(unsuitable):0.9 ] or 1.1 in less than [ A (**):0.9 or more to ] 0.95, 
and 1.05. - : - : 

[0145] (2) The same neglect conditions as the assessment approach viscosity change measurement of mean- 
particle-diameter change investigated change of mean particle diameter. As a measuring device, the light-scattering 
F-potential measuring instrument (Otsuka electronic incorporated company make; ELS-800) was used. The test 
sample diluted and used sample offering dispersion liquid for about 10000 times to about 1000 times so that it might 
become about 0.1 to about 0.2 with the value of an absorbance. The value of after [ neglect ] mean particle 
diameter / initial particle diameter was calculated from the measurement result, it was similarly estimated as the 
above, and the result was shown in a table 1. In a table 1, A and B are the same semantics as the above. 
[0146] 
[A tabled] 
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[0147] The pigment dispersion liquid by this invention prepared in the example 1 - the example 16 were outstanding 
pigment dispersion liquid with little viscosity change and particle-size change of a pigment so that clearly from the 
above-mentioned assessment result 
[0148] 

[Effect of the Invention] In the drainage system pigment dispersion liquid prepared using the surface treatment 
pigment massive object by this invention, since the viscosity change at the time of storage and particle diameter 
change of a pigment can be suppressed small, the prolonged preservation is attained and usable pigment dispersion 
liquid can be suitably offered as a coloring agent of the ink for ink jet printers in which advanced features are 
demanded increasingly in recent years, or the ink for writing implements. 

[Translation done.] 
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c©7k*^^r«(i, 0^^i'?^'j>W> 
^Xtt^IBJIffi^ >**©**-r >*©*fi#Ji;bT$!f 
30 jfcfcte/B-rscfctf-csa. 

[0 0 0 2] 

[^*©ttfl5] itt^, 4>*i>x.» h:T»J>*JB-f 

ntiti^o £©»•&, »*4tt^t;P^f3 7j^\©^ 

b, «**©i*»£|»it-r.6#iSi:LT* &B#B«t$*iJ 
40 b, V>\t?74># , - J i>#-)]sK)Vm<DfrWM*&m 

lt, Mtttt^gsf^bt-s^jPfTtoft-t^-So 
[0003] ma* &mm 54-1002 3^&$a^ 

tctt, »WJSff*tt)l»il»6ft!), «-awj*«» 

*tt«Efr**^»«tt©»!ktt***aijT?*S*fB^ffl* 
tt-f >^$Ifi£^* s H3«^ixt^?.o WB8HB5 6-147 
8 7 l^&«ttt, >Pte<t 4)^*4, W^«-*#Js » 
^IM >^ffifS+4?PJ^#* -T * 2. SB 

mmmzmztiT^&o ^mms 6-155262^ 

50 fgCtt, Bl«fe©«»4:Sft«i;*#ffflUt, ^Stt^lSl 


(3) 

3 

±L£83tSt#^#38£;*ftT^-2>o bfrU Z.t\<o(D-< 

m-t&iz^ ^wtf©ii©F4i«, *;««©$> 

feo 

[ooo4] mm<D%.&*MmtztzMz^ ftm&Mt 

*13tt£^t4bfc'K feS^tt, Sc»©3liS$a31&i:*£ 

frV\ £€tt©ft±£iaofc&ffi##I£ffi1ir£ft-t^ 

i»o 8 5 3 7 5^$Bt-tt, «-fiWW 10 

M'W-hmgiiSftXii'O, 4$M¥5- 1 7 9 1 8 3f 
4-2 3 6 6 6^ffittt, Wm%m<D-X-< h'^N-T 

¥tt&*&&mttz*), mmcmm&mtet: 20 

*ftozh\z&^x&fe&(D\ft±*m^tzwmftmm 
it, znt i te£n%£x<DmHfrmm<D%fe&*mmtf) 

lzM8>ZZ.£1PX-gtzo bfrb&A 5 ^ ±ia©^& 
y * £*f* i: b fc^-ftfcg^b^&T- o fee 

[0005] w^m-fls(cm^a©@tt# 
xLtzmwmmititmmmmzmmis-e, cn^Mi 

©«#*;££ bT^S^&rtMSS^ftT^ 3 o ^©<fco 30 

#&HS 5 8-2 8 3 0 3f, ftgf¥ 5-9 8 2 0 0 
^ M#&¥8- 3 0 4 9^#&«{cfB«^jxT^ 

?,o bfrb&#£, ztit><D&m*, ifrk&cDmmftWL 

&&'P>btLXtj:£tltzb<DX&2>tz&b, 7M4#tfcm-\ 
©««W&/fcffliiBftT-&ofco 
[0 0 0 6] 

tsrt££#u tfM£femz@ntzjkmmmmnfrmm* 
mz>^<®.mm$i*mtetzmm, zjmxtz ntzmm 40 

®*iE^mtt«{cbfew«l^J|s^±S)K^*^ffl^^i:^ 

mfrmwn ^nsct^mtBbfco cab 

[0 0 0 7] Sot, *$gB8©lfttt, 
l>*B?jf££^tt £ # f 3 7K^*«i#4#liScr«©im £: & £ 
*«SM*4%«#:St>-^ ©S^?j&£*1{£ ^ i, $ (DX& 

So 

[0008] 3^ ^m<Dw<Dsmt, mmnmmm 50 


1 1-49974 
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tJ £ *1 #t I" S 4) © T & S o 
[0 0 0 9] 

[i$s£8¥&-f £fctf>©^©] *^b^(± n ( 1 ) mmm 
mt-smt, (2) mmmmmmt^mz^^ymm 

'Pta < i:t> 1 o£«Abfcx;i/*Wb«#lim-&f5> 
£fc lo£2»Abfcx;i/*Wb*«M3&ls§»tt^ 

(3) MiBx^^a^^-r s iffi©^^^ 

(4) i!fjtB*;v*>S?S^iS^rir?>i:£^ 4>fc< 
lffi©IE#«£*r-f S 2ffiW±©^*H'^->^^ 

^ *S*s^f*i:bTIE^«b-t^SCi:^^i:-r 

S. a5IB*^*4©«tt{*(c||-rSo 

[0010] ^fc, mt2(Dmmmwwvi#-<D 
mmismx&^x, (1) msb©*^*^^^ m 

\,tz7,)^y^mmmn^^ Ritmrnmrnmn^ 

)v*>ibmmmmmmtt-tzmM$i£z>z.£iz£^x, 
m mmmmn^m<D x ^ * > z b „ 

(2) HfjiB©x;i/*>-fb%«<*4> i{ffi©^«^^->* 
^t?^b^T-SQ.at-S-i:{r<to-c, tul3x;v*>KS 
tm&LX^tz2ffiU±<Dmmtt'(*><D'ptj:<, 1 

o©-f^>^^BuIB© l»»^>Cift^t, 
'J>&< i:4> lfffi©IE^f«^*-rS 2ffiW±©fe|^^^ 
M^^>S^tS««:^^b, (3) mflB 
©W^3)->emM^*i5fe^b-C> HffIB©X^^>^a 
i:^bT^^u«^^^->S^*t-SCi:S:^tf, m 

[ooii] sic, *&nm, mmmmmmwit-zm 

W^xmznz^MMWMft^li'StsTk&frWLM, St>' 

[0012] *BBjae#(ci5^t rmmmm9kvti*.j t 

(i. W«IMi|f4'fb^©iS^>!) s ^tft-&bTff^$nsS 
<*T-fef3, 0iJxtt\ feS^l 0 nmW±©^S«[^feS^^ 
tt«M*k fiSS 1 mmtt±ffl*4m S^fiSS 1 c m 
W.±©fflifMfc£^tro 
[0 0 13] 

•Jy >^M*4T-S>sci:*5-e#So Sfe, -feffl*©^^ 
[o o i 4] -wytmnt lxiz, mza. 

\*>$kMHX$>%C. I. \Ztr*> hl/V H 1 2 2, 2 
02SKIi2 0 9, XttC. I. tr^p<> h^'-Y^-b 
»M9#ff*l/<» ^©ffelcfc, fl»Jx«s c. I. tr 
W>M/7Hb 2, 3, 4, 5, 6, 7, 8, 9, 


5 

10, 17, 22, 2 3, 3 0, 3 1, 3 8, 8 8, 1 
1 2, 1 1 4, 1 2 3, 1 4 6, 1 4 9, 1 6 6, 1 6 
8, 1 7 0, 1 7 2, 1 7 7, 1 7 8, 1 7 9, 1 8 
5, 1 9 0, 1 9 3Sb<fcfc2 1 9&mtf2>Ztfi s X'% 

[0 0 15] ^fiD-WhUTlt Mil C. I. 

> h-f^P- 1 Kid — G) , 2, 

3, 5, 6, 10, 12, 13, 14, 15, 16, 1 
7, 2 4, 5 5, 7 4, 8 1, 8 3 (^7^xD- 
HR) , 9 5, 9 7, 9 8, 1 0 0, 1 0 1, 1 0 4, 
1 0 8, 1 1 7, 1 2 0, 1 3 8^b<ii 1 5 3*m? 
3 c ^CDftfel;*, mm, -fV-f>K'Jy> 

&mm-Z$>2>C I. W>h^xn-109gl< 

(±1 1 o*mifzzt&-x:g% 0 

[0 0 16] is7>mWtLTl±. mm, y?n^7 

=->mmn-z&2>c. i. t;^> h^-i 5 (y# 

ni/7->7)l-R) , 15:1, 15:2, 15:3 
(?#ai'T->7)\'-G) , 15:4, 1 5 : 6 (7 
^D->7x>7^-E) fL<lil6, ICIi, C. 
I. tf^y >h^-5 6^b<tt6 0, ifc^ttC. 
I. tT^ > h^"U>^5, 1 3, 1 6, 3 6, 4 3g 
b<<±5 1, ^LtC. I. t^>h^y->7, 1 

o«b<{*3 6£;pif-g>ci;#-et, 4$c$?g; b<fi, 
15, ^b<(i l 6-e&3„ 

[0 0 17] *^Bg{rJ:5*«S^tattW±, HUHa©» 
#4£ 1 «*?!lrT-, X{±2«W±^itl[*I^-&-Cffl^S<I 

[0 0 18] «B^tJ;5*«I»«ttW±> MJ*, 

(1) itu§3©#^M*Wb-£t)i:, mF8B*^Wb^(c 

(2) MIB©;*;i/*Wbi«tttt£, l{ffifflft$!H:*->£ 
^i^bT^fc 2 «l±©fis#8*M ;*->©'>&< 1 

^©^ * >^*HtjiB® i m<Dmm^ * > cta^ -e-, 

'J>tt<£t> lffi©IE^«4W-r?>2ffiJil±©«^-f 3f 

(3) b5ib©*m *>mmt&vt{*.*mft lt, mib©* 
;u*>$S£*g^bT^&o^^:*>£i&*-r2,, as 


(4) OftmW- 1 1 -4 9 9 7 4 
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[0 0 19] H?l3©x;i/*>-fb*^©^xaii, - 

mm, mm^mmn^mz, x^n-^ib^mm 
iz£^xmm?z>z.t&-?:%z<, 

[0 0 2 0] x;i/^>-fb*^*sWb^t»fflll»li, mm 
10 ©x;u*wbsj& ftmmmizzzmm) t«t 
^TW^Wb^^Ma-rsc^tcJ;'?, *;u*>$ 
M*Abt> ^tcHife-rsc 
4b##imff»{£©Il»&, it5gB©iiS©XA<*Wb& 

[0 0 2 1] syfcWtfcfc, Wxtf, ##^Wb-&t)i:, 

m.) ^©7K^*c#«s^ <tH*.wu 

l*ffl*^««8*I^BSlb, *tt*B£li§?*bT*>?>, 

^©##i?g£*£»$g£-<t-, ^;i/*>^a*#Abfcg6<j 
b t ^jse-r s K@x?i©ffi«(©©i5g c * v> r nsffi-r s d 

i:*-e§, *?>^(im)iB©*^Wb-&t)&»tt^i:b 
Wb^©7X^^«^t, *;i>*Wb*^II#sMbi^3X 

n^mmm\z7.)^yibmmmnit^y.\t^)^> 
fcmmmwmmfcit mm zv%j3mitmm-rzz.£<bx- 

[0022] mmmmmmi&t b-tfct, mtbo^mmm- 
<b&mWz&fei,Tm\tz>z£<Dr-gzfc<&VdX-$>ix 
imizmfeztite^tfi, mm. m^mmMmt^ 

t*Bi£ffi£*b, @W©*#jSiWb^©«*#t&^|5] 
bl*f M#t%M«fflv^©»S b^, aft 

40 I. KW>M/i/K 1 2 2, 2 0 2 2 0 9, IV 
CC. I. tfW>hyUtl/'yH9C^t5+t 
*'J F>#te£«-f Sv-tf>*H#4) T-fe?>*^lc(i, 
*^M»ffil«i*^b-c, Ml*, -fl£5£ (I) : 

[0 0 2 3] 

[<bl] 


(5) 


1 1 -4 9 9 7 4 



(S0 3 M) n 


(I) 


A 

[0 0 2 4] CS'K Rxs R3OTR4H:, 

js-r:fr>T-&tK m±iu±<Dmm. 1~10 
tuiBffi-^ (i) x^nut-^mzm^x, 

Ri % R 2 , R 3 MR4* s t^T*IS^$> 

2 MR 3 AM3 L ;uaT*;fc&'(bi%1g!k fesv^iRiW* 

<I) 


B 

10 fb£r#k &3^ttR iXVR 4 #iMfgJg J PT-;fctK R 2 

>5i>- r 3 ^mm^-x $> % it-^w<i. z * Vf-mi&m t % z 

[0025] ^t, Bm<Dmmb&v>}i£myzvi/7~ 
>fs#4T-&3tii^fcts %mmumm#.t\,x, ma 

fcJU -USsS (II): 
[0 0 2 6] 
Kb 2] 



(ID 


[0 0 2 7] C5£4k Tfi*hfe«-r ^->t:$>D> mfc£ 1 
W±OSE» Mitt-, 1~1 0©»0 T*$>SD T"il£ 

[0 0 2 8] MIB-^S; ( I ) XttiiulB-« (II) 
[0 0 2 9] ■Y V-f > h'ijy >ffi&<DX)l7b>1tV0<DM 

xttzismom^ 4 v j > \* v ; >mntK 4, 

5,6, 7-rh7^DU^V^>MJ>i:3?fII- 
iffi^T3;>i:©M^?>^ortgT-feS©-C% 4,5, 
6, 7 -Th7t>unjy(>b-V>t33WMm-mi; 

£%X%?> 0 

[0030] mt^x^^^mmn^^it^^ 


uv?) hs 5tWm (*) (cnTimbf sx;u*>Ktii£ 

[0031] z)i*>m&<Dmxmi±, mmt&m, r 

50 »*Tf, mWWtttt. 1 g&tz HOxlO- 6 ijftJil± 


(6) 

9 

So *;u*>ga©^A«©±IS 
fcfc^cpg^a-i&t^* 5 , 6 0 x l 0 - 6 S«fil±fc«:* 

©j&jSp&6 Ox l 0~ e S«trFT*&S L 
[0 0 3 2] m^X, l!uS3©x;i/* Wb^Rf*£^X@ 10 

;Lf£, U^A, th'J^Av Xtt^'J^A) ©*lMt 
*K Xtt*^b7>^ = £Aft*tf:5£ 0. 

i i A**F«rc*isi-r 
[0033] mm<n*)\'*>i\M$kfe&, &m.(DX)v* 20 

«*M * > C «fc o T 3S*gie£r $ ftT v * S * © i: # x h ii 

ma, Hic^m!), 2 ffi*t**f'f 

S^l/^A (Ca) W^i^A (Mg) fcr<fco 
T\ BI-«6tt{*att^±CD2ocD^;i/*>Ki£^>Sij*(0«| 

ttftttp ±«o 2 -o<D^)^ym&mimmm^mm^ 

a) x-smztixmrnztix, -so 3 Mg + ^-s 30 
1 fsftw-f ^t- yfc'&wx'i&m {sxmz ntzMj *>w.m 
[0034] 2mvx±.<Dmmtt'(-*>h^x\±. 

[0035] immmj*>it-&miz&ziim<Dmm. 
xmM-t £©**$?* lv>„ 

[0 0 3 6] lut, **W*a5"CttN iiu8S©*M 

■5o &>m*zcLt<DX'g2>m&m&, i**)bs*48 

* t -< * > £^ A,T? 1 ^ & ^*tt * 4 A* gf t) 
[0 0 3 7] *«Wfc«fc4*^»«tt, huIB©M*4±^ 50 
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m-rzzt&xgZo 

[0038] *&miz&z&m*sLmttzmtm 

*T?«»**fe*ttKt^;i/*P»u SIMMS LfeM 

ia*«u»isk«tti*;*«aip-r-6o mz, w 

[0039] mnfi-mm* <omn<D^mm^ 5 11*95 
-7 ommffi(Dmwx&?>z.ttiW£Lu 0 mnmm* 
smmttmmt-rzt. mn^mmzmmm^m^x^ 

ecus *ttD»K»**HfiT-rso 

[0 0 4 0] £:fc\ HWacD^«XSK*l^Ttt, 
V^tt^*»J4'fc^*ntV^4^«'f <fcS 

*xgti5iNTx strSBcD^-iicxg-ec^js-Y^-xo^iA 

[0 0 4 1] *S5W©*»^**Cffll^-5ii:<D-e*S 

frWLMit, mfflizm&i,tzMmffl.n?itfr®.2i±tiwmi 

[0042] «rEofc*st), x;i/*>-fb# 

«ii^j|sWb^Xttx;i/*>Yb*«SM^SI^©B^D 

-3|->^i(^JA s « ; fe<(fSb^o ^©ffe. St<*:HlSS« 

[0043] 7~*yvt(Dfrmmtvxi*, mzix, is 

>^ffi> ^-7^u>^;i/jf;>K©ig, *^'J>il^ 


(7) 


WW¥ 11-49974 
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12 


TfWMfMi/^'j >s r;v*;i/:c— t^smml SB— 

# * ji^- > T r;H»i7 > ^E- Affix 

* yji/wan* h 'J ^A^©«^s^scffl*^w set 

[0 0 4 4] fltf^Pfl-iWfli: UTtt, «*.HU 7)1* U 

75> (t^x^y-^T^X N , N— i?*f-)),x.S> 
J— ;i/T^>, J—i\>7 * N-^^l/x^y 

[0 0 4 5] #aSIHfc:mvai£JB-r3 ££©-£* 3 = 

if ^>^y ^r>b— k ^u^-^'>^5=-ix>v;i/tr^> 30 

Fttha® (7-fefu>^'j3-^7;i'3-;i'Xf u>^- 
^tl-'f K) „ 7Dtf;i/x^y-;i/7? K *'J ^S^x: 

[0 0 4 6] ituia#lScaiJ©i2-£»tt. jMsmMft^F <o*9- 
4MM4*,fc»>-»|qJ±**Sfci{>fc:> 11*41 0 0 MSB 
WLtO. im«gB~2 0 Ofifigf$©*5BT-&£efc 40 
«LK 0. lfi*«*»TJ**4:^*^ffi*fll 

Ui-zzttf-czte^o 2 o oaasssjaitstw 
[0047] *mmffl&ftwmz, *js«ET?*s*t= 

;W rn^UV^'Jn-^ # U :x?- u > £f U rj — 50 


[0 0 4 8] *%99©ffitt£-fRjftfc)u &SC£tT« ^ 

1, 2-^WJ>-3-*> : r 

D+-b;i/XLII ; I C I*±®0 „ 3, 4-fVf7V'J 
> - 3 - -t *$tf c i: s £> o 
[0 0 4 9] *$&83fc: J;S-f >*|H/*«>fck MIB©7jc^ 

[0 0 5 0] gflB©SmJ»ttfr©WMSXg N #?>-#fC*g 

*>©iXi, SV2<ffiW±©^JSl'^>ffl«A», # 


w 1 


©#A«^ 

[0 0 5 1] 

mub] »:t> *«i8©Jsa*Hiifc?&o-csiiH-r4o 

©T*(±&V">o 

[0 0 5 2] illi, iwfBffih*^ 7;i/*>iI5» 

fct, ^;i/*;>KS©^f'f^->i:bT#ffi-r2.2fffi©^ja 
[0 0 5 3] *J5W#e>ttx #WHMtt3Ki*:©X^^> 

& m -< •* > © a s t- h t> $ n % ^ m m t & ■< ■* > © ffi 

Sit, lffli^JS-f 3t->©7k^-fb*5©7k^^ii!lSLx 

[0 0 5 4] 02 tr, *«iB*J6t:J:oTx;i/^>ttai 
lffi^-r^-^Tk^b^i-eMSL, s 

fr&m&WlZTrt-ro m l i:^tJ;o%, H>la3ffix;b*:> 

^tio^ asw^©-***!^*!^ 

tiTBB«**U -S0 3 Mg + a«-S03Ca + St 

i*;©a@{iiE^*«ffi « 5 o 
[0 0 5 5] C'Tn HI lRZ^m2(D ; E^)Vm^m^^ 


(8) 

13 

[0 0 5 6] mnftmmom&femi, m%mts.R% 
x m% mtzRft t> * * § < -r s #js l x & £ ti * 

7j<#/S?££S£«^;*>©g?gt«;ju Hl&tfE^©^ 10 

j xym&ft&zm i m^dPtj;*^*^ 

[0 0 5 7] 

■TZtiK Cixett*^©|gHSRS^t-€> i fe©-C-«^ 

[0 0 5 8] (HJ£#J 1 ) 

( 1 ) v«>*MBMHft{*CD«H 
5~1 0*C©*jS«t» (S0 3 ji«2 5%@) 8 0fl 
ffi(t»fc*:*-* 'J K> 1 0fi«SI5£fl£J$b&#£> 1 5#M 

*»»T»aiPbfco f#e>nfes^fe* 1 5-2 o-c-chu 

1 ORfBffll^bfca^ 1 0 0 OlMifCaAb 30 
^*(i4 8 OT-afef), WUH>l^fct)XM 

[0059] Lxnbtitz*; zjv*><ftmmmn 

m&it (1.44 «sgp) fcC. 1 . tr<y^ > b U y H 

1 2 2 (2 0 0MS5) il£ 1 2S5©*»T*»P3tt 
^^i:lc<t»)v C. I. tW>M/vH220^V 

*r#*. i»e*»fli^hyi>A-«»iiia»u ^> 

[0 0 6 1] (2) &m-<*><D7Z& 
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•Y n-S^XlStt© ;SPS-4 0 00) Xx,mfttif* 

m&<DM*{*>iLLX(D&i&m<{*i'<?>mxm. (m) b 
wT©tf^ic-e*«)fco 

[0 0 6 2] M=Ma— Mb 

mm<D^x, M&&m<{*>(Dm\s.X' Mailt 
mxfr*><tmmmmmmit*mmGmmmizmxLx 

& fr ■=> fc**wc J; 5 aifflMS v -e > * n*4 

» * f t o fc v -t? > * MMtS&tt f*C 43 £> &JR -f * > fiT- 

[0 0 6 3] mjia©^ffi0ij id) fus 

Ittl0xl0- e iif*-3f;„ 2fBJBLtCD& 

murxDmxm&i 5x 1 0- e s»t-feofe 0 

[0 0 6 4] (3) *;i/*>^a©/g« 
.K** CI5IB©^SE^J1 (1) T-f!®!bfc3lH»lv-fcf> 
**l*»ttflO «77^3«SflIU 0. 3 

57S (^t^^xtl! ; 2 0 0 0 i) -C8KK>f 
(2 IB) x;b*>^S (lfiffi) (r«l@bfco 

HU3B©*«6^J1 (1) T-HSbfcftffiMavHfV^^ 
»tt*lg*fcDO^^>iiXil±, 15x10 

[0 0 6 5] ( 4 ) »«tt:*B©^«^ 

[0 0 6 6] C= (M1+M2/2. 5) -S 

iiuIB©5£T% CttS®Jtt3Sv-lf>*jJHj|sW|)R<*l gfcfe 

t> ©^««-c*& m i imtmm^mm^ 1 gfct 

DOUtei-ft^ASIl!*!), M 2 {iBuIBSRiS 
ftlitt* 1 gfefe <5ffl 2iW±ffl^I-f t>(D#AS 
m.x&K>, SttHul3*ffl«lS%^l g$>fc!3©^;i/^ 
>S?S^A^ST**3x ^ff©»«2. 5tt, *S(60IJ1 

> ©ffig&fr f> ft* b feffi-r-* £ o 
[0 0 6 7] ^;b*>S«W^I-ft> (liM2 

miA±<D&M'(*» (Dmmmwfrt,, mmmi d) 
-caw* Ltz^mmm^^ >*mmwvn*. 1 g^fe t) ©^ 

1 x 1 0 - 6 ffi©IE^*«ffittf#^tl^o 
[0 0 6 8] (5) vHf>*Mtt#**©WS 

HuiBHSii^ji (i) t-ff e>nfe*®«!iav-if>^M*4^ 
tt»2 oiis« T;i/*u*ffl^©^^^>-r^u;i/ 
«Sg (^-MiC^J^ bTMffl ; ¥^I^^fi= 7 0 0 0;tl 
= 2 0 0; T>^-Tfffl) 4a*«av-f *>SJHl* 
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[0 0 6 9] (6) ^tttt+O&B'f ^vaStf*** 

SfflBHIfi^Jl (5) -C»e>ftfcvH?>*M#4MR*fc:o 
<^T\ iulBilffifi&J 1 (2) CS3«©#»i:H«©>&8tfc: 

m> s5ib*»ji (5) tihsl&v* 

1 gtf© Hffi&JR 2m&L±<D&M<{ 

1 2 5 x i o - e ^«T-feofco ffitvmmm i 

(2) fcgB«bfciiiBfflSfcJ;oT*W^f*fc#A£ 
ftfc&«-* ;*->«©^t|-i!i«±fl-«S[ 1 gfcfc D 5 x 1 
0- e Si-Cfe5©t, ifutB^WJl (5) 

fet)120xl0- e a«T-afe*o Sfes BuiB©*M^J 
1 (5) T»«U&V-g>*asftfl-»JSl Xfr 

*>mmt 3 x i o - 6 aa^#$ jxTv>fc 0 
v -if > * M^iStM i g * k nr* 2 ft a -r * > 
ft^W«tt. ^S5!LSv-g>^M**«l«i*:{3*A$ftfc 

XJI/*>8«£D4 7. 6 7{££&7c3a 
[0 0 7 0] 2 ) 

( i ) v-t? >*mmt%Vifc<Dm$i 
z.<D-mmm 2 c . 1 . try* > hu * h 1 2 2 
miR- 1 2 2 hmg-r) 5oa*gB, c. 1. \z>r* 

>H/#F2 0 2 (felTR - 2 0 2 tm~r) 5 fiSg&, 
C. I. fcf^OOM/y H 2 0 9 (fei.TR — 2 0 9 ^BS 
•T) 5fi»g|5, ;&tfC. I. KW>hyW*i/srH 

9 (wtv- i 9 mt) 5 omass^ gsmey 1 
(i) xmfehte;xK*>^t8mmmmft.Q. i 

[0071] co btft^ftfesnaiav-if ytmnm 

ttflsl g*fc»)©Hiffi&«>f :*>3*A«f±l 0x 1 0 
- e ^«T-fet), 2ffitt±0^a-ft>iAilil5x 
10- 6 §lT-*oL itufBSMJimW 1 g 

*fet)©^M>ss«Aitti 5xio - 6 mmx-$> 

t)> lot, MaB«HM3&«ft:tt 7 x 1 0" e a» 

(lgtet)) ©iE0«*w§-t-&;g>o 

[0 0 7 2] ( 2 ) v*>*»Rfl-|fM*©liM 
V>-3-*> (7'D+^;i/XL-2 ;-i?*#*t) 0. 

o imm&t&mmvtzj *>&mfc5 3. 8 9amgp 

^-^r^i^-b> (C=4) 7i-iH- 5^6 8*6^ 

mmi (5) {^BBtt©^ffii:[Hl«©^5ST-^ii{XS^ff 
[0 0 7 3] Co btf# e>ftfcv-tf>*M**fl-tt*l g 
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Stt> 3 2 2 X 1 0 - 6 MSStrifcofeo BUfBfUfifll 2 

(1) fc8SttLfcaiB»SlK*oTM^ttttfc:*A3 
ftfc:£B^;t>fi©^t+M3*<i#lfcMl gfcfcO 1 2x 
1 0 - 6 Sfi-C*5©-C> i5IB©^«icMSISxfiT-®A 
Sftfc&flM #»cttl g&feS 3 10x10 

ofeo tot, v«>^««»8Wftlgtffc:^**ftS 
10 &«-f *>©-&«-^*«fci:> «ffl«Hv«v*«»Mtt 
flsfc#A£ft;fc>Ul/*>K3S©7 1. 5 6fglCfefc-So 
[0 0 7 4] 3 ) 

( 1 ) ^v>#muim&.(Dwm. 
ccD*js^j3-e(is v-19 (2001195) mm 
mmm id) xmm^tz^^ ^^xtmmmnmm 

#2. 88MSBi:£ffil\ *SS0iJl (1) hHW©* 

[0075] o ttf#f>nfe wiv-t?>^as« 

g*fc»)©lflli&«'f *>#A«ttl 5x10 
20 - 6 ilffeD, 2«W±O^*>»AiB4 0x 
1 0 - 6 S«Tr£ofeo £tz, MtB«HMSiS&ttte 1 g 
2&fc!3©*;i/*>&aaSASfcJ:3 o x i o - e ^»7!& 
ik seo-r, Hu8B*a5!ia%ttf*;tt ixio- e ii 

( 1 g&fc<3) ©iE#*RM&-?*So 

[0 0 7 6] ( 2 ) ?-e>*«^ft«©|«j 

1, 2 -^>V/*-7VU >- 3 (7"Ddp-te;i/XL 

-2 ; -)f*:*J*±) 0. 0 lS*ffi£*»Lfc'f:*->&» 

?Jc4 3. 9 9«*gPt:, tuSB^Ate^J 3 (1) T-f#e»ftfc 

30 M©X^b>-T^ U;i/«fl& (»*#Jt LTffiffl ; 

^^1= 7 0 0 0; mm= 200; 7>^-7^*0) 6 

«li (5) fcE«©#i&fcH«eD#tt"r#l!JcxesfT 

[0 0 7 7] Colti^nfcV^Vi'SMitftlg 
•f© Iffl5©^-f3t->i: 2ffiW.±©^S^ ^->©-&ff-^ 
9 2 x l o - 6 S*T-afeofeo HulBH5E^J3 

( i ) \zmm<D%mwm\z z-ixmumftmzmxzti 
40 fc^s>r *>m.<D-&m%MiZfrm.m 1 e? *fc 022x1 

0- 6 ^»T-fe.S©t, Sua3©^Si(*ii»xS-rJlA$ 
ftfc^M-f*>tt^ ^Kilg^fct)70xl0- 6 I 

8 x 1 0 - 6 iiM^nt^fec to 

T, r*>*«MMR»l g<f t^^ft-S^S-f 
tife^l/*>il©ll. 5(&t:*fc4. 

[0078] (mmm 4 ) 

( 1 ) fctiwmm 

50 dCD|^Jti^J4T-(i, R- 1 2 2 (3 0 0fi»g)5) H 
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mmi (i) xmm\,tz*;x)v*^tGmmnmm#. 
2. 8 8*sspi:*fflv\ mmmi (i) tmmoism 

coo7 9] zovxm%titz%.wwm-?-e>*mmm 

Wlfol g&tzQCDlffi&m-f t>#Allil 5x10 
- 6 ^*T*fe!3s 2fflteU:CD£JB-r *>^Aili3 0 x 
10- e Iit*ofe„ tuIBSHMffi^^ 1 g 

fefc!3©x;i/^>^a^Xa:tt2 0 x 1 0- 6 ^*T*& 
•5. Sot, MI3«fflMa%«i*:tt 12xiO- 6 H 

( i g$>tz*)) (DiEmmvimrz&Zo 10 

[0 0 8 0] ( 2 ) v-y >^^|4^iil«©ii«! 

sfHB*sf6^j4 (i) xn%titz$mwm^v>*wmi& 

JttM 0afig)5ST>*ratr;v^;b^r3^^^h U^A 

eui (5) iz$m<Di5&tmm<Dj3m-<:frw.z.m*'i7 
[0081] ;a \,xm^ntz^vy*mmftWMi s 

2 5 8 x 1 0 - 6 IfiT&^fco Sul3^SS^J4 

( i ) izmmi.tzumi&miz & Qmmi&vtmzmxzti 20 

1 gfcfc D2 4 0 X 1 0" 6 

fc, 8 x 1 0- e Sfi^s£tvt^feo 

#£^t, v-e>*gi#*fl-i!^i gtftc^^ni.^JH' 

A2*xfc;*;i/*>^Sffl3 2. 2 5 5 0 
[0 0 8 2] (^Jfi^J 5 ) 

(1) -vvytmw&tmcDWbw. 30 

d©HSE^J5T-tt> R- 1 2 2 (4 0 0fi«gB) m 

mmi (i) xmfe\,rz^;*)\,*>itmmmnmm®. 

9. 6fi«gBi;£«v\ «£0>J1 (1) i:|S)«©^aT- 

[0083] z.o hxm^ixtzmmwm^^ >*mmw 

ttttl gfefct3©l{ffi^S^^>«A*ttl 0x10 
- 6 ^»T-fet3> 2fflW±©^JS^^->#A»tt 1 2 0 

x 1 0 - 6 ^a-T?s>ofeo ^ fe> Huia«a*!iajt&t£te 1 

gafefeD©^;u*>^S«»A»(i5 0 x 1 0 - 6 lit 

%^>x, mtmmn!Lmm^mt8x 1 0- e ^m 40 
(1 g&fcD) (DjEftmvtmx&Zo 

[0 0 8 4] ( 2 ) v-tf >^M*4-^-b5(«©PM 

b?I3^5e^j5 (1) xmzntzmffimm^-eytmMW 

S§ (#»»Ji: UTfigffl ; ¥t?l^fl= 7 0 0 0 ; Uffi = 
2 0 0 ; T^t-T^IP) lfi»g|5, Sl>W^>^7j< 
9 4fifiaS£?g^rU iuSB^JtB^Jl (5) CfBtt©#}£ 
i:|5ia©/3?S-e^xa^ffv\ v-tf>*g«*4#fifcr#£ 

[o o 8 5] zo Lxmt>titz^v>*mwfrinimi g 50 
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eta© 1 m<D&mj *>t2 m&L±<D&M>( * xd-bib^m 

Stt, 9 1. 5 x 1 0 - 6 %&X-&^tz 0 fllB^SS^J 5 

( 1 ) £$mLtz$kmmmiz&vxmH9iVt#.izmxz 

tltz&JSMXy&CD&mM&ltfrWLWLl g&fc!) 6. 5 

x 1 0 - 6 mmx$>z<Dx. mm<Dftm&mmjLMxm 
xztitzi&mjxyit, ^ii^i gfefeo 8 5 x 1 0 
- 6 mmx$>z 0 &tz. mm<D-?v>f>MHftw.mi s 

>f{c, x;^>iStt2. 5 x 1 0 - 6 M5*^#;*ftT 

^lC#A^tlfe^;U*>KS©3 6. 6{gt*feSo 
[0 0 8 6] (»fc0J 6 ) 

(1) ^v>*mmwft#-<Dmm 
zcommmexit, R-122 (40 omsp) m 
mmi ( i) xmm\,tz : E;z)i*>itmffimnMmfc 
9. 6fi«gpi:Sfflw nmmi (1) 

[0 0 8 7] hxm^ntzmmmm^^>^mnm 

«#1 gfefcD© lfffi^«-f ^->«A»(*4 oxio 
- 6 S«T-fe!?^ 2«>l±©;£JB^;*>*ABJi7 0 x 
1 0 - 6 ^fi-e*ofco Sfc, BulB*®Ma«i«ft 1 g 

*>fcD©x;i/*>^a#A*«5 ox i Q- 6 mmx& 
*k mmm.m®mw£mz 2 8 x 1 0 - 6 a» 

( 1 g&fc 13 ) ©IE^*tt«h?;fc£o 

[0088] (2) •? j e>t>muftWLm(Di®m 

1, 2-^>-;f7 > ;ij>-3-t> (yn^jvxh 

-2 ; -t?*#tt) 0. 0 lfiggp&^pufe-f 

7JC8 7 . 9 9fi»SB{^ iuIBH5IE^J6 ( 1 ) xmztitz 

#^g = 7 0 0 0; Kffi= 2 0 0; T>*-T*ffi) 2 
MSB£?1^U MSB^Ste^J 1 (5) tlB«©^hPl 

[0 0 8 9] -lo bTff ?,ixfev-{f>^i»|4^i!cMl g 

3 6 x i o - e mmx&-ofzo mmmmm 6 
( 1 ) izmmvtzSkffimmiz&^xmwi&vtmzmxz 
titz&m-i*>m<D-&m- s SAtefrmmi g&tz*) 1 1 x 

1 0- e ^mx&Z(DX. i5sB©^fcMs^Saxa^rIA 
ZiXtz&m4*>&. frWLWLl S&tzK) 2 5 x 1 0- 6 

%mx$>Zo ztz, wm<D-?-e>$mHft&mi g4> 

x^*>USii 5 x l o - 6 lltt^ tit ut„ 
&o-t> v-t?>^8B*4^-Sic® 1 g^t^^ti^^a-f 

A^tifex;i/^>KS©7 . 2fgtfefe§ 0 

[0090] (mmm i ) 

(i) ^v>*wmmkfo(DMm 
zommmixte, v-19 ( 3 0 ossgp) t, mm 
mi (i) xmm.\,tz*;*)\s*yit^wm.nmmfo 


(11) 

19 

5. 7 6»sa$i:4ffli\ mmmi (i) tmm(Dj3& 
coo9i] b-tw&ftfcsaaasv-B >^mnm 

ttttl g*fe»)©lMWt>#Aiii3 0x 1 o 
- e =!i*-e&^ 2<»l±©£JH';t>2»A««:3 0 x 
10- 6 Slffeofc„ MIBIIfflMJIi&Kf* 1 g 

$>fet)©x;i/*:>^S#A«tt4 0 x 1 0 - 6 

(lgftfcD) <0iEWmtt»T*So 

C0 0 9 2] (2) ^v>*m&#wm<DmM io 

buIBH»J7 (1) •cmtbtiH.&WWMW^'Srmtm 

MB bTfigffl ; ¥*S#?» = 7 0 0 0 ; MM 

= 2 0 0 ; 7>^=-7$>ffi) 1 0 SSSBx RXf7a \z°)l> 

AO. 10»ft*IBbH*>Sltok2 7. 9«gg& 
tiB-&U StilB*»Jl (5) C8B«0*«Si:HI«<0* 

[0 0 9 3] C5bT»6ftm^W*»»«lg 

s 3 x 1 0 - 6 ^«T-s.ofeo mmmm 1 
( 1 ) ttmistz&mmmiz&^xmw&ftmzmAz 
nrz±m-< *>m<D-&m^mizftW(.m 1 g&fe t> 3 6 x 

1 0 - 6 Mi»-e&3©T-, H(isB©^-i!f^il«ix|iT-riA 

*ilfc*«-f*>ttx g&feD 4 7 x 1 0- 6 

(3, x;^>iSli2 4 x 1 0 - 6 llt*^ tlt^ 

fee ffiot, v-e>*MU&wmi g*iz-3m$nz& 

c»A*nfc^;u*>»*©3. 4 5 8eKfefcS„ 30 
[00 9 4] (USSiWI 8 ) 
( 1 ) v-B>*«tt8M*{*:©M« 

C©HSfg0iJ8T-!i, R- 1 2 2 (5 0fi»gP) V- 

19 (bommm mmmi d) t-siifety 

S6#J1 (l) fcg|««z>*iS-caiiii«l3lvHf>^aB*Hlltt 

[0095] ^ d b-rw^tife^BMsv-if >$mmi% 

ttfcl gfefc»3©lfffi^ffi^^->»A»{il 5x10 
-^it^t), 2fflU±O&M<f:4->«A*f*8 0x 40 
10- 6 IMofe„ gifc, H(FSB«fflMa%«# 1 S 

$>tzb(DX)i>*>M&m\m&4 5 x i o~ 6 mmx$> 

*), Stot, l&SB&BffiJIJftRtttt 2xlO- e M 
(lgfcfeD) ©jEflf«R»T?*.5o 
[0 0 9 6] (2) v-B 

ffilBXJfi0!l8 (1) -Cf#?,tLfc*H5aavHf>^^i(4% 
MSB> ^U^-^ri/Ji^UV (C = 4) 7iz;n-r 
* 4 3.9 9 £Sffi(C jg£ U ffiflB?&ME0q 1 50 
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(5) C83«©£ffifcR«©#iaT!#*IgSffV\ ^ 
Htf > * ttttaiKtt * SS9S b It o 

[0097] z5LTmt>ntz^-v>*mmfrm.WLi g 
4>© i mo&mj -t > i: 2 ffi«±©^ja^ ;* >©-^tt^ 

15 7. 5 x 1 0 - e ^»T-*ofco milBHIffi^J 
8 ( 1 ) 1 8B« b fe Sffl^aa tiot ftttttfttttc # A 
Siife^M'f *->*©^f|-i!5«tt#1»* 1 g&fc 19 4 
7 . 5 x 1 0 - 6 M§g-C-&3©T-> ffi8B0£1RttM«x 

a-csASiifc^jR-f^-v^ ftmmi g&to 1 1 o 

xl0- 6 lit*5o ituB3©v-t?>*gl3|i4#Jifc 
ftlgifii:, XM>iS(i2 2. 5xio- 6 SIt 

[0 0 9 8] (H5£0"J 9 ) 

(1) W>f>mWWVif*.<DMWi 

c©^«b^j9t-«, v-i9 (2ooa*gp) mm. 
mi (i) ?mm\stz*;x»*><kmwmmmmt* 

1. 4 4S§SBi:£fflt\ (1) i:li!]*R©£i£ 

[0 0 9 9] do UT»&ftfc*fflja*v-B>*JMBWt 
tttt; l g«.fc D © l «l^f * >iXIIi loxio 
- 6 S«f3fe!3, 2ffiJW±©^JS-f3f->«AStt2 0 x 

io- 6 3M^;. £fc> mnmm»i&mt%vi{& 1 g 

fefe?)©^;u*>iI9Afili l 5xi o- e S«T*& 
tK tot, ffigBgnOLJlttfttttt 3xlO- 6 §I 

(lgfcfctO ©iE^««,«-e*.So 
[oioo] (2) ■?-e>*m#ftm.m<z>mm 
mtmmm 9 ( 1 ) -cm <s> ftfesajoav^ > *mm 

tt^2 0fi*as, U^W^©X5 : -U>-T^ u;u 

WflB bttffl ; ¥±&#^S= 7 0 0 0 ; MM 

= 2 0 0 iTVt-T+lP) 4fi«gB, M^xfV> 

U MIBUJfi^Jl (5) (cs3«©^^i:l5l«l©*a-C*^ 
»xg*frtv v-tf >*jii*4#tJt*£f3Mbfco 
[0101] £-5 bT»&ft&v-t?>*Mtt#ic*l g 
* © 1 ffi©^«f > i: 2 fflltl±©^g>f it >©-&th^ 

at*, 5 1 x i o - 6 iitsoL mmmmm 9 

(l) ciB«bfc*iif«l3lt«tor*»J»«i*t:*A* 

tlfc^Jgf^->«©-^ft-^*tt^«!cMl g&fcD 6 x 1 
0 - 6 a*U**CDTs HUl3©^i(^liiaxS^?lA^ 
tlfc^Jg^ 3|->tt, 1 gfefe H5xlO- e S 

^M>illi3x 1 0- e ^i^-*^tiT^fco 

©-^H-^*»tt, *HMavHf>^^*4^tti*(c»A^ 

[0102] (HIE^J 1 0 ) 
(1) 7*n«>r=>**mtttt©*» 
5-1 0°C©^«5!t^ (SO 3 jgJS2 S^^p^S) 1 0 0 
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mm&*nzm7* a *s7->wm (C. i. tw>h 

•7/1,-1 5:3)1 0««gB£flytb&#?> 1 5#Mj6» 
ttT^iPbfco »e>*lfc«^to*7 0-9 0*CCJglCtt 

mmmnLtzik. wcaxtfe. 
[0103] :o u-c»e>nfc : t>'^;i/*>fti*«iBft 

( 4 ItSgfl) £ C . I . > h ^1/— 15:3 (2 

0 01M) t£ 1 2 8!£»ES-e*#S*fco ttl^-C, 
C©7K?§r#t;:^>-b?>£$S!j[]U mZ7#£>^7=->M 10 

£i:fcJ;»K C. I . tr<7^> h^;i/-l 5 : 3©x;v 

U ^>Hf>«©^*Mt!i*ISft*Lfco c©«, Mt-f* 

[0 1 0 5] z.o bt»6ftfe*Hffll7^ni/7=> 20 
1 gfcfcO© lffi^Jl^^>«A«ttl 5 x 

0 x 1 0 - 6 SitfcoL $re&a«L94M*tt 

1 g&fet)CDx;v*>i?a#Aatt2 5xio- e ii 
x$> d , «£ot, mimmmm^mt 2xio- 6 i 

a (lg&fct>) <0IEflJ«ttJB-T!».5o 

[oio6] (2) -7*tn/7-^mmfrmM<?>mm 

>»*WMtt*2 7;v#>J4>fnMfflX^U>- 
7 * U /MMB bTfgffl ; ¥±9^«= 7 0 0 30 

0 ; mm= 2 0 0; 7>*=.T*m 4SM, Stf-f 
*>«»7kl 1 HuIBUflE^Jl (5) 

7 =. > mmftmm & mm b it . 

[0107] 1 1 ) 

(1) 7^n^7=>«I»J»tt#CD»l« 

7^d>>T->S*4 (C. I. tr^pOhyj— >7) 

8 oa»gph^©7^D^>T— >»#4©^e y Wb 

« CiuiBHSfs^j 1 0 (1) trnmajsm-cmmi mm 
&tz@LmLx, mm 10 (i) hnm^mxmm 40 

[0 10 8] oottf ^.ftfeSHffil^^Di.TzV 
ffl«M#lg*fet)ffi lIiI-ft>#Alli9x 1 
0- e ^«-e$>!9, 21tt±©^t>*Al«18 

xio- 6 ii^oL stz, ffiraB$9ffi98ttttt 1 

g*fe0©>c;p*>»a#A*tt 15x1 0- 6 MAX 

vt^x, mmmmmmm#.mt ixio- e si 
(igafefct)) <DTEffmvtm~c$)Z> 0 
[0109] (2) 7 9uis7->m**&m&<DMm 
ffi&&m%M7#ui/7-ymw&mb*Lm^x, tuia 50 
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mmmiO (1) fclB«©*»fcB*©#ST?#KxS 

*frv\ 7*u*>7-^mmft&mitmmi<tzo 
[0110] mmm 1 2 ) 

( 1 ) << V -Y > K U > >M*tt*tt<*©WS 
5-1 0°C©2g®Sft^ (S0 3 j«af2 5%ffi) 8 011 
V-f >H'Jy (C. I. K^.rf>h-fx 

n-10 9) 1 os»a$&flt**b&#ib 1 5ftmM-tX 

aSttlbfc. »6flfeffl^»6 2 0~3 0-CT-St 1 01$ 

[0111] ;o br»&ft&*>'*;u*Wb*«j»H 
(3MSB) i:^V^>KU7>«fi (c. 1. 
> h-Y:nn-l 0 9) 1 4 0fi»gBi;£ 1 2 

h «j j >mwt*mmz&L^ mmmm&ftzmn^tz 

[0112] »6ilfe'f V-f>K'Jy 

Wb%«te£> 1 «fi*IWb^ h "J >i> AT-gS(lH]i$fe# 

>*»*-ct5t» u jwbubic: ,t zmmwimj V -f > H u 
[0113] z. o Lxm^ntzmmmm^ v-r > k u y 

>IS^^l g*fe^©lffi^JS^^->#ASttl 7 
xl0- 6 iif$>0, 2«&Lt©&JR>f 3T>HAStt 
2 8xl0- 6 lifiiofco MGSBAUSAK 
<*1 gfefc!3©x;i/*>^*#A*tt2 5xl0" 6 S 
flT-fe 0, !S£oTx BuiB«B«lS%«i*:tt 3 x l o - 6 
iM* (lgfefeD) ©IE^*^T-fe?)o 

[0114] (2) -iv^^Yv ;ywm$tim<Dwm 
mmkffim 12(1) x-wm Ltzmm&mj > h <j 

—79 >)^mm (%-m.mt Lxmm ¥Ki^s= 7 0 

0 0 ; Mi=2 0 0 ; 7>^-T#ffl) 5fi«g)5, 7*D 

><ru =1— ;v8fifigp£, 1, 2 -s<>*J?-7\rv >- 

3-*> (7"D^r-fe;i/XL- 2 ; -If^^tt) 0. 011 

mm.rn.mi (5) izmm<D^mtmm(D^mx^mx.u 

4 V-f > H U y >jSW4#ifc*££!$®!bfco 
[0115] (USti^J 1 3 ) 

( i ) ■< v -i > y y >M*4ts«i*©ii» 

-f V-f >YVJ^mPr (C. I. tfy^> h'f x.D— 1 

10)30 oaagp^HfUBUM^j 12 (i) T-^^fe^ 

2(i) hinro^s-csEfii-f v-f>H>j> ywm 
mvtfazmzo 

[0116] z. o btff ^titzmmmm-i y-r > h u y 
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ymmww.tt. 1 gfct *> © 1 m&m* *>m\m& 2 0 
3 8 x 1 0 - 6 stf*of;„ Msa^ffiiaa^ 

ftlgfefet3OXM>iSiAili3 0 xlO" e i 
«T*»>, SfoT, HUS3«MMS%ttW± 5 x 1 O" 6 
mm. (lg&fet)) ©£?!?««<§-?:& So 

[0117] (2) 4 v 4 > y v ; i/mPtfrWMowm. 
mmmrnm n (i) t-iibtiMi^ v-r > h u 

V >«B»RttS/§lr^ HulB^fii^J 12(2) CSBtt 

<o*ai:ii«o*a5Tf»ascxg*fTV\ -r v-r > h y j 10 

[0118] (USSCT 1 4 ) 
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